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COAL-CUTTING MACHINERY AND 
ELECTRICAL ACCIDENTS IN.. MINES. 


In of our issne this wie will be the 


conclusion of a brief review on “ Coal-Cutting Machinery 
and Electrical Accidents in Mines,” based upon the annual 
Reports of H.M. Inspectors of Mines for the year 1909. - 

As regards coal-cutting machinery, it. is a little dis- 
appointing—perhaps very much so to the Committee 
responsible for the Eight Hours Act, which depended so much 
upon the extended use of coal-cutters as the panacea for the 
hardships inflicted upon a patient and enduring: public in the 
shape of enhanced prices due. to reduction of output and 


other evils—to find that there has actually been a decrease - 


in some districts, notably East and West Scotland, Durham 


and Yorkshire, though in others ‘there has-been a_ slight. 


increase. It is, however, satisfactory to note that. the 
electrically-driven' machines still lead in the production of 
coal, 777 electrical ‘machines producing 7,457,741. tons, 
against 6,260,161 tons produced by 914 compressed-air 
machines. Nearly one-half of the latter, however, are. per- 
cussivé machines, which are not adaptable for electric 
drivmg, whereas in the long-wall type machines electricity is 
particularly suitable, as is evidenced by the fact that out. of 


total of 1,223- machines, 167, or nearly: two-thirds, are 


driven by electricity. 

No doubt the introduction of the Eight Hours Act has Lad 
an adverse effect upon machine mining to’ some extent, but 
we cannot help being of the opinion that only time is required 
for this to automatically adjust itself, and machine mining 
is bound to extend as the owners and workmen become bett: r 
acquainted with the advantages to be obtained by its adoptio: , 
The former would reap more profit from an - increased 
production at lessened cost, while the latter would earn better 
wages with a less expenditure ef physical. labour, and the 


~ general public would also benefit in some way or other. » 


With regard to accidents, the dominant note throughout the 
reports is one-of negligence—we do not say wilful negligence, 
but rather that based on carelessness and ignorance. With 
the exception of one or two, which were. pure accidents, and 


which no amount of supervision wouldhave warded offthe 


majority could have: been prevented had only a certain 
amount of electrical engineering skill and a great deal-of 
ordinary common-sense been employed in designing« and 
supervising the working .of the -instaHation... In» many 
cases: the special . Rules . have: ‘been ‘wilfully: ignored, ‘the 
minegers- making~-the “excuse: that, the’ planto was 
installed before the Rules.came into force, they did not.apply 
to it. The truth: is rather that they did not want’ them 
to apply ; and it. becomes: an important: question as_to ‘how 


many such. installations remain: which: are in all. proba-’_ 


bility. merely death traps to..unsuspecting workmeny and. 
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have no wish unduly to harass the colliery manager; he has 


quite enough, what with pleasing his employers, handling 


refractory men and boys, and being’ responsible to the law © 
for the proper installation -of all machinery and working of — 


the mine, to keep him awake both day and night if he 
attempts to fulfil his duties conscientiously ; but surely if he 
accepts the responsibility he ought to do his utmost to see 
that the Rules are properly carried out, or. take the conse- 
quences of -his remissness. 

In the August number of Cuassier’s Magazine, Mr. <7 
Good directs attention to the fact that mining accidents are 


on the increase, and raises the question whether thé’ 
introduetion of eleetricity has not been the cause of recent’ 


explosions. and ‘fires. . It will be ~ remembered that 
the cause of the West Stanley Pit disaster, in the 


opinion of very. many people, was attributed to’ elec- 


tricity, but no evidence was brought forward that con- 


clusively proved that this was so; and beyond this” 
very doubtful instance there:is no suggestion on record 


that electricity has. been the cause of ‘any very serious 


accident. There are cases on record where electricity has 
caused an explosion. of’ fire-damp, two being given in the’ 
above-mentioned review—but no one would dare to say that — 


this is a reason why electricity ought not to be allowed in a 
mine. In nearly every case it has been conclusively proved 


that it was not the fault of this very useful aid-most economical ° 


mode of. transmission of power, but the foolish, and almost 
criminal, way in which it was installed and used. It is 
just as reasonable to say, because. an accident has happened 
through a man-tampering-with or breaking a safety lamp, 
that safety lamps ought not to be allowed, and that’ miners 
working in gassy mines must return to the old flint mill 
for illumination. 


_Mr. Good, however, points out that during the years 


1908 to 1909. only 51 deaths were recorded as due to 


’ electricity, which, considering all things, cannot be said to 
‘be a great number; but it is too many, and, if reasonable 
precautions were taken, we are convinced that fatal accidents - 


would be few.and far between. The same writer touches 
the reg] reason for the present state of. affairs with regard to 
electricity.in mining, when he says :—‘“ What leading colliery 
electricians do emphatically insist’ upon—and this is the 
point of real importance — is that a number of mine 
owners refuse to employ-either efficient or sufficient staffs to 
maintain their electrical installations at a reasonable pitch 


of safety.” . This is quite true, and until this is remedied - 


there can be no-hope-of any material improvement. The 
astonishing thing about itis that the mine-owners them- 


selves either cannot, or will not, see that it is to their ad- ~ 


vantage—to say nothing of preventing loss of life—to see 
that the installation is kept in-thorough working order by a 
man who .knows his business. 


It is our opinion—which we have scianeuiad over and over. 


again—that' the only solution of this question is the granting 


of a certificate to the engineer, who must be thoroughly - 
acquainted with both the mechanical and electrical engin- ’ 


eering of collieries and trained to the work in the same way 


as the certificated colliery manager is now trained, and who : 


will have absolute control and responsibility. At’ present 
there would be difficulty in finding such men, but as: their 
status and consequently their pay would be raised, ‘there 


- would soon be a class of men available and ready to present 


Authorities and 


themselves for examination, We had most earnestly hoped that 

this would be the aim of the Institution of Mining Electrical _ 
Engineers, but unfortunately this is too hopelessly in the 

hands of the colliery managers to be expected to do any: 

thing to advance this very desirable change in the manage- 

ment of our collieries, and the consequent reduction of 

accidents. 


it THE importance of some degree of co- 
Supply operation between supply authorities and 
manufacturers is becoming increasingly 
recognised. The necessity for harmonious 
feeling between central-station engineers and contractors has 
long been admitted, and in the majority of towns both are 
working together with the common aims of popularising the 


Manufacturers. 


.use of electricity, and occasionally making a profit, though 


there are just now several towns where their relations are 
anything but harmonious. Whilst it is important that there 
should be agreement between those engaged in installing 


‘light-and power and the suppliers of energy, it is no less 
‘vital to the well-being of the industry that it should be 
~ recognised that the interests of the central station and those 


of the manufacturer are identical. The manufacturer on 
his part is improving existing designs and introducing new 
lines of current-consuming devices at prices which cannot 
be said to carry an exorbitant profit. He incurs considerable | 
expense in assisting to secure new customers for the supply ' 
station by supplying attractive advertising matter for dis- 
tribution by local contractors. The central station in many 


places can co-operate with the manufacturer because it 


practically occupies a commanding position with regard to 
the sale of the goods the manufacturer places on the market. 
It is said by some who have had experience in installation 
work that the public will accept a statement of the station 
engineer as to the merits or demerits of any appliance rather © 


. than take the word of the contractor. 


It has been contended that with this advantage it is not 
only unnecessary, but ill-advised, for a central station which 
has equipped a showroom to sell goods to the public ata 
price below that suggested by the maker in his list as one 
at which a fair profit can be made. The sale of lamps or 
fittings at less than list price is regarded by most business 
men as a confession of weakness on the part of a sales depart- 
ment. Moreover, supply authorities are certain to meet 
with more or less open opposition on the part of contractors 
if they adopt the practice of cutting prices. At the present 
moment there is a good deal. of friction in some towns 
because of the efforts of the I.M.E.A. to promote a Bill 
for municipal wiring and fittings powers. If municipalities 
cut prices they are sure to lead some of our contractors 
who, if not faced with such competition, would supply 
materials of a good quality, to purchase low-priced inferior 


goods, impairing the efficiency of an installation. The con- 


tractors are not going to let the I.M.E.A. ride rough-shod 


over their interests. We are not so sure that this is not a 


case where the municipalities and the wiring contractors, 
instead of fighting one another, might do better for the 
progress of electricity supply by a round table meeting at 
which they could see whether some agreement as to main 
principles, defining the place of the municipal department in 
respect of private installation work, could be arrived at. 


A SOMEWHAT -interesting item of news 
-culled ‘from the columns of our contem- 
porary, Canada, refers to the results of 
‘ss years’ working of the St. Clair tunnel by the Grand 
Trunk Railway, where electrification has apparently reduced 
the general operating cost to 60 per cent. of its former 
amount, and ‘similarly, the total .cost, including capital 


The St. Clair 
Tunnel. 


- charges, to about 85 per cent. of © the figure obtaining under 


steam working. 
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The St. Clair tunnel was electrified ostensibly in order to 
escape smoke nuisance, and doubtless the use of expensive 
anthracite locomotive coal may have had something to do 
with electric traction’s good showing, but as this has been 
achieved on a road and with traffic conditions which the 
railway man would presumably—smoke nuisance apart—not 
hesitate to work by steam on the, grounds of cost alone, the 
result must be more than ordinarily satisfactory to those 
who believe that the paying sphere of electric traction can 
be much more widely extended than it is at present. 

One cannot, of course, say how far the case of the St. Clair 
tunnel—where success has largely resulted from reduced 
fuel cost—may apply to steam lines in this country, but as 
the railways of the United Kingdom spend annually some 
54 million pounds on locomotive fuel alone, or an average of 
over 4d. per train-mile run, there is evidently some scope 
for economies in this direction. 


THE industrial contest to secure orders 
is specially keen in Germany at the present 
time, and this probably explains the 
apprehensions which have arisen that monopolies are being 
created in different parts of the country which may exclude 
competition in the supply of plant and installation material 
outside of central-station work. Thus in the case of the 
contract concluded between the Saarbrucken State Mining 
Authorities and the A.E.G., which, as previously reported, 
provides for the establishment by the company of a sub- 
sidiary distribution company to be supplied from the 
projected Prussian State pit-bank stations, it has been’ 
assumed that the contract confers a monopoly on the 
A.E.G. for the supply of plant and installations to be 
connected with the mains of the distribution company. It 
is, however, now stated, on the one hand, that this is not the 
case, as the mining authorities have expressly assured them- 
selves in the contract that competition shall be full and free, 
and have also provided that this condition shall not be 
evaded. On the other hand, this statement is contradicted 
in so far that the State Mining Authorities are declared to 
have no decision of the kind to make, but that this rests 
solely with the communal authorities which will become 
customers and is subject to the approval of the State 


Competition in 
Germany. 


Governor of the district. It is submitted that under any ~ 


circumstances decisive opposition must be brought against 
any grant of an installation monopoly, in the interest of the 
numerous electrical contractors and of consumers in order 
that prices may not be forced up to a high level, whilst at 
the same time it is contended that the only decisions which 
the mining authorities could arrive at on the subject would 
be in relation to the State mines and any associated land 
ownership. A second instance where a large station is to 
be erected is in the Duchy of Gotha, where the State 
Ministry has entered into an agreement with the A.E.G. to 
provide a station capable of supplying in the first five 
years all the communes which require a connection with 
the distributing mains. It is intended to establish a high- 
pressure network, and the company has been granted the 
exclusive right of using the State roads for this purpose. 
This scheme and that relating to the Saarbrucken district 
are attacked by a Socialistic newspaper on the ground that 
the State does not exist to confer a monopoly upon a share 
company and to assure it high dividends. 


AN interesting question was recently 

of discussed in the Shoreditch County Court 
Means ss as to the apportionment as between land- 
Escape in Case lord and tenant of the cost of providing 
of Fire. fire escapes at the bidding of the London 
County Council. Power to direct such 

means to be provided-was conferred on the Council by the 
Building Act of 1905. The cost falls on the owner or land- 
lord in the first instance; but he may (by Sec. 20) ask the 
County Court to. declare whether any, and if so what, pros 
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portion: is payable by the tenant, having regard to the 
covenants of the lease.’ In the casé in question (Tillard v. 
Epstein, Law Times, July 2nd, 1910, page 222) there were 


certain premises let at a rent of £242 10s. for 21 years, in 


respect of which the County Council had made an order. 
In carrying out that order, the owner‘paid £77 9s. 4d. for 
the fire escape, £5 5s. 8d. surveyor’s fees, and £15 15s. 
solicitors’ costs. He then sought to make the tenant liable. 
Judge Smyly first of all considered whether the expenses 
were reasonably incurred. With regard to the surveyor’s 
fees, he said :—‘ If the landlord did not employ a surveyor, 
I think it is very likely that he might make some part of 
the works, if he were a cautious man, far too heavy and 
strong ; and if he were a penurious man, and cut the price 
too close, it is just possible he would make it inefficiently, 
and have to do all the work over again.” With regard toa 
sum of £15 15s. which the landlord paid to his solicitors in 


connection with the matter, the Judge held that this could 


not be recovered. 

The next question was how the liability was to be appor- 
tioned. The covenant. binding the tenant provided that he 
should execute all such works as might be ordered to be 
executed by the landlord or the tenant, by any Act of 
Parliament whether present or future. As the London 


_ Buildings (Amendment) Act, 1905, was not in force when 


this lease was granted, the judge held that he could not, 
under this covenant, fix the tenant with the whole liability. 
But there was a further covenant which, in very stringent 
terms, imposed upon the tenant liability for all outgoings 
and assessments in respect of the premises. ‘The question, 
therefore, was how much the landlord would have to bear. 


_As to this the judge said: “I think I must assume that at 


the end of the lease the County Council will still have the 


same powers as were given them by the Act of 1905, and 


that the fire escape will add to the letting value of. the 
premises as a factory, though not as two separate private 
houses or even’as one private house. Sec. 20 says that I 
must have regard to the terms of the lease or contract ; and, 
that being so, I have to take into consideration this fact, 
that the lease or contract is as stiff as it could possibly be 
made. One cannot read it without seeing that the land- 
lord’s solicitors did their best to throw on the tenant any 
expenses connected with the house, and on the other hand, I 
think that the defendant must have seen that that was the 
intention of the landlord. I have felt, therefore, that I 
must have regard to the stringency of the terms of the con- 
tract’; that I should not be giving due effect to that unless 
I allocate as part of the costs payable by the defendant more 
than what one would in the case where the lease is not so 
strong.” In the event, his Honour directed that the land- 
lord should bear one-fourth, and the tenant three-fourths of 
the expenses. 


BROOKLYN is the terminus of 

Care Pays. 17 tramlines, and any delay in the service 
across the bridge is reflected back all over the city. It was 
found that the poor condition of the cars was responsible for 
a great many delays, and a determined effort to minimise 
failures during the last three years has had an astonishing 


- effect. The engineer in charge of traffic department of 


bridges, New York City, tells us in the Electric Railway 
Journal, that the delays per 100 cars have been cut down 
from 49 seconds to 9°9 seconds, and the average time of 
delay from 4°4 minutes to 2-2 minutes. 


The net result is shown by the fact that the number of 
cars running has been increased by 40 per cent. during the. 


5 to 6 p.m. rush hour ; and the reliability of the service has 
improved so much that in 1909 the rush hour schedule was 
operated 82 per cent. of the time, whereas in 1907 it was 
operated only 4 per cent. of the time. ; 
Improvements of this order of magnitude would very soon 
y for the extra cost of supervision snd maintenance, and 


‘finally might lead to the actual rednetion of working costs, 
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NEW POST OFFICE TELEPHONE 
EXCHANGE, GLASGOW. 


(Concluded from page 843.) 
‘THE accompany. ing plan, fig. 17, shows the general arrange- 


ment of the Exchange, which possesses the very unusual - 


feature that the whole of the equipment is accommodated 
‘on a single floor. .The width between the sections varies 
between 39 and: 48 ft., and the total length between sections 
will eventually be 1574 ft. A partition built up along one 
line: of . pillars separates the switch room. from the test 
room, The arrangement is exceptionally convenient and 
satisfactory. 

_.We have already indicated in general the method adopted 
for the working of the exchange; it may be interesting to 
add some details of the principal circuits,-which are illus- 
trated in figs. 18, 19 and 20. Fig. 18, a diagram of the 
transmission system, is a modification of that devised by 
Mr. J. 8. Stone in: 1892. The 40-volt common. battery is 


- connected to the tip and ring conductors of both sides of 


the cord circuits vid 200-ohm supervisory rélay coils. . For 
transmission purposes the two tips and the two ring con- 
ductors of. the plugs are connected together by 2-mf. con- 
densers. As we have already pointed out, the presence of 


40-volt system, the 50-ohm cut-off relay and. the double-coil 

The type of small private branch exchange, or subscriber’s 
intermediate instrument, which requires current to be drawn 


. from the “B” or ring wire of the exchange circuit without 


interference with calling or supervisory signals, will not be 
catered for in Glasgow. Hence. there is no objection to the 
presence of a 200-ohm line relay coil between the negative 


SUBSCRIBERS Line CIRCUIT 
s 
lane 
TRANSINTTER 
Receiver 
== (mine) _| 4ov. 


Fig. 19.—SUBSCRIBER'S STATION. 


pole-of the common battery and the “ B” wire of the circuit. 
The same argument holds good for the cord circuit, where a 
200-ohm supervisory relay coil connects the common battery 
to each “ ring ” conductor. . 

_Briefly, the operation of the circuits is as follows :—The 


FLOOR PLAN .G.P.O. CENTRAL EXCHANGE, GLASGOW. 


SQ 


ss 


high impedances between the battery and the conductors of 
the ‘cord circuits ensures exceptional freedom from over- 
hearing, and the efficiency of transmission from subscribers’ 
circuits will be at least as éfficient as, and more uniform 
than, with systems using lower voltage. 

Figs. 19 and 20 are skeleton diagrams of the subscribers’ 
‘Tine‘and cord ¢iréuits, 


ov 

emer 


“The connections for the.subseriber’s station are those of 


the department's standard eormmon-battery instrument... Qne 


features will be observed “in. the subscriber's line 
40-volt line lamp, naturally most, suitable 


removal of the receiver from its rest. by the calling subscriber 
closes the line relay circuit, and the operation of the line 
relay connects the 40-volt line lamp, across the common 
battery. The line lamp glows, and the operator, noticing 
the signal, inserts the answering plug,of a disengaged cord 
circuit into the answering jack. Conductors A, B and 8 of 
the cord circuit are thereupon connected to the corresponding 
conductors in the line cireyit. The cat-off relay is energised 


by a.current which flows vid the.400-ghm. resistance in the 


cord circuit, and the operation of this, relay disconnects the 
line relay from the calling subseriber’s circuit. As the sub- 
scriber’s receiver is off the rest, the insertion of the answering 
plug into the answering jack closes the circuit for the 
answering supervisory relay, with the result that the 36-volt 
supervisory lamp associated with this relay is disconnected. 
To take the required subscriber’s number the operator 
throws the speaking key, an action which connects her 
telephone to the cord, circuit...The number of the subscriber 
required having been ascertained, she places the tip of the 
calling plug in contact with the socket of the nearest 
multiple jack of the required subscriber’s circuit. If he is 
already engaged, a current will-be flowing through the cut-off 
relay of this-circuit ; and sinée all the multiple jacks, as their 
‘designation implies, are in multiple with each otherand with 
the answering jack, a negative potential will exist at all the jack 
socketsof the engaged circuit. When thespeaking key isthrown, 
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in condenser K, is'a quantity proportional to the who 

voltage of the common battery. en, however, the tip of 
the testing-plug and the socket of the engaged line are 
brought into contact the voltage across condenser K, is 


reduced ; a discharge follows, the path for which is vd the . 


operator’s receiver, producing an audible click. 
Had the required circuit not been engaged, the multiple 


jack socket would also have been at zero potential, and no 


click in the operator’s receiver would have resulted. 
If disengaged, the required subscriber is called by the 
operator inserting the calling plug into the jack tested and 


OPERATORS 


Fig. 20,—SUBSCRIBER’S CorD CIRCUIT. 


throwing the ringing key intermittently. The insertion of 
the calling plug establishes a circuit for the cut-off relay of 


the required circuit, taking out of action the line relay and 


line lamp of that circuit. While the ringing proceeds the 
36-volt supervisory lamp associated with the calling super- 
visory relay will glow, there being sufficient voltage across 
the lamp filament when it is in multiple with the 400-cohm 


resistance in the cut-off relay circuit. The operator con- - 
tinues to ring intermittently until between the ringing . 


intervals she notices that the supervisory lamp darkens. 
This indicates that the subscriber required has removed his 
receiver from its rest, thus closing the circuit for the calling 

The subscribers’ circuits are now connected for communi- 
cation, and while the subscribers are conversing the super- 
visory lamps are disconnected, Current consumption during 
conversation is therefore a minimum. The answering 
supervisory lamp is controlled by the subscriber who 
originated the call, and the calling supervisory lamp by the 
called subscriber, providing double supervision as in other 
up-to-date systems. 

The replacement of the receivers at the end of the conver- 


’ sation breaks the circuits of both supervisory relays, and 
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21.—Crrcurr-BREAKER CONNECTIONS, 


beth lamps glowing, the operator, after depressing the meter 
key for effective calls, will disconnect the lamp circuits by 
removing the plugs from the jacks. 

_ We have already mentioned that each charging generator 
is provided with a circuit-breaker of the ‘Stanley Edge- 
wise” type, the action of which, being different from that of 
Circuit-breakers hitherto fitted in Post Office telephone ex- 
changes, may not be without interest. 

In fig. 21, 4 is the iron core of an electromagnet, d the 
reverse-current armature, ¢ the overload armature, the 
Series coil which carries the main currént, ¢ a high-resistance 
coil placed in-series with a resistance f across the mains, and 
k the contacts which are opened when the circuit-breaker 


CALLING 


operates. Coils 2 and’c are so wound that: when the battery 


is being charged the flux produced by the current in ¢ is in 
the same direction as that produced by the current in d. 


The resulting pull upon the armature d is sufficient to - 


overcome the action of the spring s,. With normal charging 
current in b, however, the pull upon the armature e is not 
strong enough to overcome the action of the spring s. The 
mechanism of the circuit-breaker is such that the attraction 
of-the armature e or the release of the armature d will 
actuate a tripping device and open the contacts &. : 

If for any reason the generator becomes overloaded, the 
current in } excites the core sufficiently to pull up the arma- 
ture e. On the other hand, the armature d is released if the 
current in coil } reverses, as the fields produced in the two 
coils are then in opposition. . 

In order to prevent a sudden rush of reversed current 
demagnetising the core and magnetising it again in the oppo- 
site direction before the reverse-current armature has had 
time to move away, the core is provided with a copper jacket 
or tube g fitting close tothe iron. A variation of magnetism 
in the core sets up induced currents in the tube, which act 
so as to retard the change producing them. The period 
during which the core is demagnetised, or nearly so, is there- 
fore increased, and the armature d has time to move away. 

In conclusion, we wish to express our acknowledgments to 
the Post Office Electrical Engineers’ Journal for the excellent 
description of the Exchange, from which we have extracted 
the foregoing particulars, and to the manufacturers and 
installers of the plant—the Peel-Conner Telephone Works, 
Ltd., of Midland Bank Chambers, Queen Victoria Street, 
E.C.—for the loan of the half-tone illustrations of the equip- 
ment, the extent of which may be’ gathered from: the fact 
that some 15,000 signal lamps, 30,000 relays, 5,000 miles 
of wire, 500,000 spring jacks and 3,000,000 ~soldered con- 
nections were required. 
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_ RESTRICTED-HOUR SYSTEM OF. POWER 


SUPPLY. 


By P. J. PRINGLE, 


(Concluited from page 356.) 


Two-Rate System v. Restricted-Hour Power System.— 
The former system while inducing restriction must not be 
confused with or in any way be compared with the latter. 
The writer carefully considered the two-rate system before 


introducing the restricted-hour system, and believed that it 


could not possibly offer the same advantages. 

The two-rate system has.a considerable element of risk; 
as there is no sound provision for ensuring a proper return 
for the capital charges incurred by the maximum demand of 
supply. It isa system far less sound than the maximum 
demand system, or a fixed price per kilowatt of demand with 
a low price per unit. 

Power consumers on the two-rate system may, in a general 
way, keep off the high rate hours, but there are times when 
it is a convenience to come on during these hours, and this 


can be done at a comparatively small cost to them. Thig _ 


would result in a return to the undertaking quite inadequate 
to cover the capital charges incurred by their demand, The 


power user may be busy, and willing to pay two or three times 
‘the low power rate for the convenience of working half an’ 


hour or more overtime. Presume a 55-H.P. consumer did 


this for, say, a fortnight before Christmas, and demanded: 


50 Kw. for 3 hour for each of ‘the 12 working days. This 


would represent- 450 units, and in a two-rate system of’ 
1d., with 3d. for the high rate hours, bring in an additional: 


revenue of 450 units at 2d., or £8 15s. Yet this consumer in 


all probability would inerease the station demand by 50 Kw.” 


Entire restriction should be aimed at, otherwise @ consumer 


incurred by his demand. 
General Advantages of the Restricted-Hour System.— 
These may be summed up briefly as follows :— 


. 


_ the tip of the testing-plug being at-2ero potential, the cbatge 
j 
The env. j 
— 
Up 
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_ tribute-at about an equal rate. 
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(a) The-‘inoreasing ‘of reverie -without any. increase in 


capital charges other-than the 
(b) The‘ improvement. of the load factor, together with 


purposes only. 


deal with thé alternating-current supply only, and do not 
include the direct-current supply, which is used for tramway 


On examining Curve I the lowness and the constancy of | 


the load factor should be noted previous to the introduction 


of the restricted-hour system, and how, after its introduction, 
it immediately took a strong upward movement and con- 
The curve of total Kw. connections should be particularly 
4 noted in conjunction with the above, and that it has increased 

7 800000; 1600 year by year at a greater rate since its introduction than 

before. After its introduction, the load factor which was 
700000 1400 9°67 per cent. for the year ending March 31st, 1906, was raised 
Ry to 19°63 per cent. for the year ending March 31st, 1909, or 
|. an increase of 100 per cent. in three years. The curve 

epithe Te oer es shows in an interesting manner the yearly rise in maximum 

BR QTAL cosy SE demand previous to its introduction, and its constancy 
500000 1000 afterwards, notwithstanding the KW. connections increasing 
“2 3 = at a more rapid rate. 

nk x . hour motors connected gradually gets closer to the curve 
showing the total motors connected. This is due to motors’ 
12. .06 which were running unrestricted being transferred to the 
400 Curves II, and EV show the operation of the system 
Sete s week by week, for a period of the last 4 years. 
Sige Te 4 ‘1 Boe Referring to Curve II, the times of maximum loads show 
INTRODUCTION OF} considerable variation during the summer months. Some- 
times it is due to motor load, and occurs between 4 and 
5 p.m. ;- at other times it is due to lighting, and occurs 
ation UA - _ Ournve_I. It will be noticed that the times of maximum loads during 
WEEKLY MAXIMUM LOADS AND T 


Curves II., III. anp IV. \ 


~. (e) Demands ‘can be obtained which would be impossible 


with the ordinary power supply rates, owing to the low price. 


thatean be quoted. . 


(which has .the effect of keeping so many 


undertakings in a doubtful. or stagnant. financial position) 


“may be considerably retarded.and. progressed ata. slower 

+(e) At the prevailing power prices in vogue, there are 
always a certain number of consumers. who create a loss. 

dhe restricted-hour system.has no.element. of risk, the 
rate of profit can be closely estimated, and all consumers coi- 


Effect of the, System on the Burton-on-Trent Undertaking. 
—The curves attached. show .very clearly the general effect 
of the introduction of the restricted-hour system. They 


(d),'The. constant: call fog: plant and’ increased. 


the restricted_months of October to March occur within the 
restricted hours (shown by the shaded area), and that they 
fairly closely follow the hours of lighting-up. time (one. hour. 
after sunset) making allowances for dark and foggy days. 
In all three curves the curve shown from July, 1906, to 
October, 1906, is for-a period previous to the introducing of 
the restricted-hour system. 
Curve III shows the weekly. maximum loads, and it will 
be seen how the summer maximums, together with the 
weekly output in units shown in Curve IV, have been 
~inereased. . The low places in the load curve have. been very 
valuably filled up, and the margin of Kw- available for disposal 
‘on the restricted-hour system nearly used up. . The metallic- 


filament lamp. has, of course, affected. the .maximum loads, 


we haye just about arrived at, the end of their depres- 
g effect, future increases in lighting connections will 
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Year ended 
_ March 31st 


Total of above — 
Motors connected Dec. Dee: Dec. Dec. Dec. 


during year, in "02-03 °03-04 °04-05 '05-06 °°06-07 07-08, 


440 169 190 62 


Lighting do. inKw. 48 100 860 68 
load, KW... 370, 427 «4920 504 


Load factor ‘for 
light’g and motor 


supply...» 973% 967% 127% 166% 196% 


Per cent. increase in- 


load factor = +113 - +307 +18°07 


Restricted-hour system of power supply commenced November, 
1906. The KW. connections are shown from December 31st to 
December 31st in each year, as the peak load occurs during this 
month. The 1909-10 figures are:—Motor units sold, 560,604 ; 
total sold, 862,568 ; motors connected during year, 102°8 Kw. ; max. 
load, 500 Kw. ; load factor, lighting and motor supply, 19°7 per cent. 


permit of a peoperionate increase. in this available 
margin. 

It will be noticed that several. of the summer months show 
a. considerably greater output than the winter months, which 
must obviously help to improve the economy of working. 

Table IV.—This gives the principal figures affected by 
the introduction of this system.. The first three years were 
previous to its use, which I will call the first period, and the 
latter three after its use, or the second period. 

It shows. in an interesting manner that for the first 
period, notwithstanding comparatively large increases in 
the motor units, the load factor remained practically con- 
stant, but that during the second ae it went rapidly 
ahead until now it is almost. equal to our traction load 
factor, which is 20°12 per cent. 

Our lighting load: factor. has always been a low. one, and 
perhaps the above result may be rather an extreme case. . I, 


however, feel sure that much of the unrestricted motor load 


which is accepted. to-day is ‘not raising the load factor in the 
way it should, to properly justify the low prices that it is 
sold at. 

The days when lighting units were. the mainstay of. the 
undertaking have gone, consequently this point: assumes far 
paver importance that it did. 

During the. second period, 421 Kw. in motor connections 
and 153 Kw. in lighting connections have been made, yet 
the maximum demand has only increased 7 Kw. 

This rather extraordinary result has been. obtained owing 
to the following -facts :—All but-10 per cent. of this addi- 
tional motor load is restricted, and over 200 H.P. which was 
previously unrestricted and was. known to. overlap. the 
lighting peak, was transferred to restriction. In addition, 
the introduction of ‘metallic-filament lamps has, of course, 
lowered the maximum-demand, 

The new lighting connections given above’ are, however, 
mainly metallic-filament lamps, so, no reduction in KW. 
demand has to be made.on their account. 

For the year ending March, 1909, the total Jhorve-power 
in motors connected was'777°5, with 546°75 H.P. restricted, 
At the time of writing this article there are 150. motors 
connected amounting to 955 H.P., with: the very large 
proportion of these, viz., 90 motors of 766} H.P., restricted, 
or 80 per cent. A further 83 H.P. is shortly to be 
connected, of which 57 H.p. will be restricted. 

The energy sold on the restricted-hour system for the year 
ending March, 1909, amounted to 427,014 units, with a 
revenue of £1,515, and represented 78 per cent. of all the 
units sold-for motor. purposes. Curve I has been continued 
to show the. figures to March, 1910. From this it will be 
seen that a further 155 Kw. in motor and lighting connec- 
tions have been made with no increase in the maximum load. 
The output remained almost. stationary. This was due to a 
5 per cent. drop in lighting, with an-increase in motor 
units which little more than balanced this. Local trade 
depression accounted toa great extent for these results. 
Notwithstanding the above, the total cost. am net curve 
has been considerably lowered. 

The average price of the unit’. was 
and, for all the motor-units sold..was ‘96d... More than two 


1908-4, 1904-5. 1905-6. 1906-7, 1907-8. 1908-9. 


Lighting units sold ° 278,289 292, 602 313,254 311,899 336,805 318,319 

Motor 36,904 "74,806 103,100 260,601 412,384 548,549 

+e» 315,193 367,408 416,354 572,500 749,189 866,868 
Dec. 


~ years: ago we should, in the ordinary way, have had, to. incur 
extensions of generating plant. ‘Instead of ‘this, we have 
doubled our output, so that practically every. £1 of capital 
expended on plant and mains is now producing double the 
number of units, and our capital expenditure, other than 
that incurred by the ordinary connecting on of consumers, 
has remained constant. 

There are very few undertakings which have introduced 
this system, and the majority of them are mentioned below. 
The particulars I have been favoured with will be interesting, 


as showing the procedure adopted in other towns and the | 


progress made :— 
Mr. T. Rows, of Bradford.—* Out of a total of 6,557 


B.H.P. of motors connected to. our supply, excluding those in 
use by bulk supply consumers, 709 H.P. are supplied on the 
restricted-hour system, which is 10°8 per cent. of the total. 

“The price is a flat rate of $d-per unit. A similar system 
is in operation for lighting Supply, the price in this case 
being a flat rate of 2d. per unit. 

“The hours of restriction, both i in the case of motor and 
lighting supply, are between 4 p.m. and 6 p.m. during the 
months of October to February, inclusive. An approximate 
rental of 10s. per annum is charged for time switches... 

“The restricted-hour consumers include a 120-H.P. cold 
stores, the remainder being principally hay and straw 
merchants, joiners, builders and contractors (for mortar 
mills, &c.), and engineers and millwrights. 

“T find that to the textile trade-generally the restricted- 
hour system is of little benefit ; neither . does -it. seem-to 
appeal, as a rule, to factories and workshops where a number 
of workmen are employed during the trade union nob in 
the winter months.” : 

Mr. J. CHRISTIE, of Brighton.—'. Out of. over: or 2,500 HP. 

of. motors. connected, 2,000 H.R. are connected on the 
restricted-hour system. The. price: is 1d. per unit, and. dis- 
counts are given up to 10 per cent. to consumers who use 
450 units per quarter per horse-power - installed: ‘ For large 
consumers a sliding scale reduces the price down to-a little 
under ‘8d. per unit. 
_ “Tn Brighton the conditions differ considerably from those 
in the majority of towns. We are. immune from fogs, and 
our lighting peak always comes on later than 5.30-p.m. . The 
restricted-hour scheme has undoubtedly been a great success, 
and the increased output which we have obtained from this 
source has helped us to very materially economisé in our 
works costs and to improve.the position of our undertaking 
generally.” 

Mr. R.-H. CAMPION, of. Dewsbury.— —“We have 12-con- 
sumers with 190 H.P. on.the.restricted-hour system, out of a 
total of 560 H.P. connected. -.The price per unit is 1d., and 
the ‘hours. of restriction vary- from 3.30 p.m. to-6 p.m. 
according to season from September to March (no restrictions 
on Tuesdays and. Sundays). ..The restricted-hour consumers 
take 42 per cent. of the total units supplied for: ‘power. “Phis 


"system has certainly been. a -sticcess here, and’ on ‘the ‘whole 


we have had few complaints as to switching. off. \ The 
charges for time switches for motors up to 5-H.P; are £2 ; 


5to10 £2,108. 10 to 20 ‘£8; above 20 #.P., 


per annum.” 
Mr. W. W. Lackix, of Glasgow. The total 

connected on mains. is 2,160 #.P.- 

on the restricted-hour system.’ The latter demand is divided 

up amongst 145 consumers, these being principally butchers 

and bakers. The- hours of restriction during - the- winter 

months are 3.30 p.m. to.6 p.m., the’ price per unit being -1d.” 


Mr. W. A. ViIGNOLES, of Grimsby — —“ We have 32-motors 
aggregating 395 H.P.on the restricted-hour. system -ont- of 
-about 1,550 H.P. connected. The price. per unit is 1d., 


less 5 per cent., and- a discount of -24 per cent. is given 
for cash in one month. A minimum charge of 9s.- per 


month is made for any quantity. up-to 50 units. i hours. 
~ of restriction are as follows :— 


15th to 90th “From 6.0 to 20 pm, 
October Ist to 15th. 


‘January 10th to February 10th . 
‘Mareh 10th'to March alist 


way 
of. 
10n, q 
{ 
arly 
ised 
han 
. 
um 
ney 
ing 
the 
ed- | 
rye 
he 
em 
OW 
1e- 
nd 
Irs | 
ng 
| 
| 
3 
) 
, 
| 


THE ELECTRICAL REVIEW, No. 1,710, 2,1910, 


“Supply -is available at any time- during the summer a It happens, however, that the majority of engineers and 


months.” The charges for time switches are the same as 
Mr. C. M. of Worcester—“ We have 900 of 
motors connected in Worcester, of which 1704 is on the 
restricted-hour rate, for which our charges are 1d. per unit 
for continuous running and 14d. per unit for intermittent 
running. - The hours of restriction are from dark to 8 p.m. 


from November 1st to February 28th inclusive.” 
_I hope that these notes will prove that the restricted-hour 
system of power supply is a thoroughly practical one, and that 
they will lead to an extension of its use. Such a procedure 
must result in an expansion of output and revenue, and the 
strengthening of the financial position of those undertakings 
introducing it. 


CORRESPONDENCE. 
Letters received by us after 6 P.M. ON TUESDAY cannot appea 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 

unless we have the writer's name and address in our possession, 


until 


Lightning Conductors. 

“The suggestion that the bending of a conductor to the 
outline of a building constitutes a source of inefficiency is 
one that I have challenged on many occasions, but no one 
has put forward any theoretical considerations, experimental 
proof or practical results to show that an abrupt bend in a 
conductor tends to increase liability to side flash.” These 
words ‘were written by Mr. Alfred Hands in a letter dated 
July 8th, and published in the ELEcrricaL Review, July 
15th, 1910; his case is stated, I think, with remarkable 
clearness. 
» A solution to the controversy of whether a sharp bend in a 
conductor increases or decreases inductance would be of great 
importance to all those responsible for the provision and in- 
spection of lightning conductors, and it is to be regretted 
that discussion upon the subject invariably generates more 
heat than light. . ; 

There is always something to be said on both sides of 
every question, and nothing is settled by scoring a dialectical 
advantage.over an opponent. 

Tam not sure that Mr. Killingworth Hedges intended his 
letter of the 15th inst. to be regarded as an answer to the 
point at issue,’since his object.in writing was not to enter 
into the discussion about the zig-zag question. Nevertheless, 
that gentleman quotes three Continental authorities, one of. 
whom asserts that “lightning finds no great difficulty in. 
making its-way .... through the air or through any other. 
_ good conducting medium,” thus implying that air is a good 

conducting medium. 

‘The doubtful: value of this quotation reminds me of an. 
equally incorrect statement made ‘by another Continental 
authority:—. : 

» “Tt is better for. any building, factories in particular, to 
be without any lightning conductors at all than to be fitted: 
with-sucli as are defective or badly planned.” ~~ 


Many of your readers, like myself, would appreciate a pro-’ 


nouncement from an English authority like Sir Oliver 
Lodge, F.R:S., concerning the precise effect of abrupt bends 
in a conductor.’ That distinguished scientist has devoted an 
immense amount: of time and thought to the question, and, 
unless Tam mistaken, his views as to the anti-inductance 


effect. of a zig-zag are directly opposed to those generally. 


' Mr. Hedges’s advocacy of iron conductors may have much 
to‘recommend it from an electrical point of view, but the 


opposition to their introduction ‘is-almost as pronounced as. 
e’s paper. 


ever. In the discussion following Sir Oliver 
before: the Institution of Electrical Engineers, the late Lord 
Kelvin said : “I would take these galvanised-iron wires— 
and the more of-them the better—down all. the corners and 
- wherever they can-be got,.and- connect every one of them to 
a water pipe. would connect all: piece 


earth.” 


of metal each 
other and to water-main ff -the latter is available ; if not, 
connect’ them to the lightning conduetor and give if a geod. 


architects, without questioning the accuracy of his Lordship's 
opinions, not unreasonably object. to the disfigurement of stone 
tracery and other portions of architectural ornamentation by 
the presence of a mesh of iron wires which, in a few years’ 
time, would be sufficiently oxidised to require renewal. 
My own experience with telegraph wires may be jot 
undeserving of notice. In most of the manufacturing towns 
of Lancashire a galvanised-iron wire—No. 8 gauge—used 
for aerial telegraphs, wil! last from five to eight years, whilst 
a 124 gauge hard-drawn copper wire erected in the sanie 


~ locality will not require renewing until 15 or 20 years have 


elapsed. 


J. H. Runnett. 
. Bolton, August 27th, 1910. 


Knowledge as to whether ce bends do, or do not, 
increase inductance is, I believe, dependent on analogical 
reasoning, experimental research and mathematical data, and 
not on the observed effects of lightning. It is not evena 


‘matter dependent on lightning or lightning conductors. 


Therefore, if Mr. Hedges’s letter is intended in support of 
the view that inductance is increased thereby, it is strange that 
he has only been able to quote opinions of foreign scientists. 
Even though these quotations have been strengthened some- 
what by omissions, they are merely statements unsupported 
by explanations as to the data on which they are based, and 
they may not be better founded than views expressed with 
similar bareness in this country. ee 8 
The German recommendation, that conductors should he 
led to the ground by the most direct route, avoiding 
as much as possible all sharp curves, does not say that 
increased inductance would be the objection, and is probably 
based on Sir Oliver Lodge’s experiments, showing that if a 
discharge is given a course round a large loop with the 
ends brought fairly close together, it is apt to spark across 
the air-gap. These experiments are, I think, scarcely com- 
parable to true side-flash effects in lightning conductors. 
The same may be said of the Dutch statement that 
lightning prefers to move, as far as possible, in a straight’ 
line, and that sharp turns or spiral windings in conductors 
present hindrances, but I may add that lightning never has 
moved in a straight line except when controlled by artificial 
agency, and perhaps I'am warranted in saying that it never 
will. It is, I think, generally agreed that spiral windings do 
increase inductance, but if Dr. D. van Gulik intends his 
remark to apply. to other bends than those of a spiral nature, 
I do not think we are obliged to accept it as necessarily more. 
convincing than his reférence to the air as a good conducting 


| 
| 
i 
: medium. 
Dr. M. von Hoor’s comment on the method adopted in 
3 Hungary when setting up cage conductors, special care being” 
taken to avoid the sharp curves arising from a sudden’ 
; change in the direction of the earth conductors so as to 
u 5 reduce as far as possible the self-induction of the earth con- 
: nection, may, or may not, be properly translated. ‘It is,’ 
however, a personal communication to the Lightning 
: Research Committee and was published under its auspices.. 
| The incorrectness in other respects of this Committee’s 
report would, I think, justify one in accepting this quotation 
with some reserve, even. if peculiar wording did not raise 
a doubt. I have italicised words omitted in Mr. Hedges’s . 
7 Mr. Hedges’s reference to iron conductors that have been 
in existence for four years without rusting is not conclusive 
- | evidence of the durability of iron in “this climate. It is | 
i ' probably true that iron conductors would last as long as the 
&§ other exposed ironwork on buildings, but everyone familiar 
with the subject is aware that vanes and other ironwork 
in positions not accessible for periodical painting get into a- 
ae Lightning conductors are expected to last a very long 
time, and the experience of a few years is no guide as. to 
durability. I have in my possession pieces of what 
Hedges would probably call “ perishable” copper conductors ' 
; from buildings protected by Sir Wm. Snow Harris about the: : 
time of: the Grimean War, yet during the half*century’s- 
exposure to the weather the metal had: not deteriorated: to an 
appreciable” extent. They have’been -teplaced énly because 


it was found cheaper to renew than to re-apply on the altered 
plan rendered necessary by changed conditions. — 

The Research Committee stated that iron “ unfortunately 
oxidises rapidly in towns and smoky districts,” and recom- 
mends copper for conductors in relatively inaccessible 
positions. Sir Oliver Lodge, who has been an advocate of 
iron, recently recommended copper for structures, the efficient 
protection of which he regarded as of importance. Although 
these were situated in what is probably as pure air as any in 
England, he had doubts as to the durability of iron. I may 
also quote Mr. Killingworth Hedges :—‘ The practice in 
the United States is to fix iron rods which quickly become 
corroded at point of entry into ground.” “ Lightning con- 
ductors are costly to renew; iron perishes quickly, copper 
very slowly ; therefore use the latter.” 

Alfred Hands. 


London, E.C., August 29th, 1910. 


Proposed Institution of Consulting Engineers. 

_ Referring to your remarks on my letter, which you were 
kind enough to publish in your current issue, may I be per- 
mitted to state that I have never intentionally suggested 
“that theoretical knowledge is acquired or conferred by 
examination,” and I fail to see how anyone reading my 
letters carefully with an open mind could interpret such an 
idea. I did state, however, that “if theoretical knowledge 
is essential,” there must be an examination qualification for 
the proof of such knowledge. May I ask, Mr. Editor, in 
what other way it is possible to prove theoretical knowledge, 
or. “ knowledge of theory,” which you seem to suggest is a 
higher qualification. 

As stated in your columns of July 22nd when dealing 
with the meeting for discussing the formation of the pro- 
posed Institution of Consulting Engineers, ‘“ All the 

hes that were made were all to the same effect, viz., 
that it was highly desirable to form an Association of Con- 
sulting Engineers, which it was hoped—to use the words of 
the hon. .sec.—would result in giving the public the same 
safeguards as they now have when they retain the services 
of.a solicitor or doctor.” I quite agree that to make such 
an object a complete success, suitable legislation must, of 
necessity, be introduced, but may I point out that the proof 
of knowledge by examination is necessary in both the above- 
mentioned professions. 

_ Jf theoretical knowledge is essential for a competent con- 
sulting engineer, how will the final object of the proposed 
Institution be attained if theoretical knowledge is going to 
be assumed in place of the examination qualification required 
in the other two professions ? 


. I do not dispute that there are men unable to pass 


exams. who know more than some of those who do pass, but 

that is their fault or misfortune, as the case may be, for not 

being able to pass the only practicable test of knowledge, 

viz., the examination. Sines 
Harold Curry, A.M.Inst.C.E., A.M.LE.E. 

August 27th, 1910. : 


[For a budding engineer, or a medical student, an 
examination is, no doubt, an excellent thing; but that is 
not the question. A consulting engineer should be a man of 
ripe knowledge and experience, and to subject him to 
examination would be intolerable. No man should aspire to 
the title who has not carried out such work as will of itself 
bear witness to his ability—and that, in our opinion, is the 
proper test. The tree is known by its fruits.—Eps. E.R. ] 


Since following the discussion in your columns, I cannot 
refrain from expressing my disgust for the compressed and 
biased conformation of the proposed articles. 

To my mind, “civil engineering,” as at present practised 
and understood, is now far more removed in importance from 
the general heading “ engineering ” than it was about. 1820. 
At that time, engineering of any kind was very cognate 
indeed, and the two terms were even then scarcely n 3 
however, surveying engineers of that time claimed differentia- 


tion necessary, and accordingly instituted. the title civil . 


- Since then, however, applied science and invention have 
only really awakened, and with the stupendous strides 
“engineering ” has made to date, it has become much more 
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necessary to institute further titles under the universal head- 
ing “engineering,” than the two former representations of 
that noble profession of the applied sciences. Consequently 


we now have at least seven separate types of engineering 
falling each directly under the general heading, “ engineer- 


ing,” chief of which, at the present day, is mechanical: 


engineering, followed in close succession (for importance 
only) by naval, electrical, and so on, more or less shadowing 
to a degree either of the former two headings. be 

Many of these branches under the comprehensiv 
heading, “‘ Engineering,” have built up their own insti- 
tutions, and are rapidly bringing these to the high position 
that each profession justifies. This, however, can only be 
done in time, and a glance at the constitution of the Insti- 
tutions of the younger but more powerful actual branches of 
engineering should dispel all thought of where the 1820 
rating of engineers ends. 
_ Now, however, that there are so many titles coming 
directly under the supreme heading “‘ Engineering,”’ it would 
almost suggest that an Institution of Engineers should be 
formed, whereby only eminent engineers in the different 
branches could qualify for election. These eminent engineers 
only could be certified as qualified consulting engineers in 
their own particular branch. In this way the public would 
be afforded the choice of a really experienced-and technically 
trained adviser in any branch of engineering. — : 

As for the present proposed Association of Consulting 
Engineers, it would appear from the unwholesome pander- 
ing to the Institution of Civil Engineers, that this Associa- 
tion as now formed merely represents a clique of the Civil 
Engineers who anticipate an Institution of Taaineers on the 
above lines and wish to forestall themselves against having 
to take a back seat through not having the qualifications 
necessary for election, also to endow members of the 
Institution of Civil Engineers with the sole right-of 
practising as qualified consulting engineers, and at the same 
time afford them the use of an advertising medium (in the 
public list of members) similar to that of the ‘“ Patent 
Agents,” or, in other words, an association for affording the 
consulting brethren of the Institution of Civil Engineers a 
“lusty battle axe” for the purpose of usurping this stand- 
ing and clefting any possibility of a truly eminent Institution 
of Engineers. 

A Royal Institution of Engineers, or something of that 


sort, worked on square lines and incorporating eminent . 


engineers of the various branches, would undoubtedly receive 


general approval. Certain qualifications could be made, but 


not essentially I.C.E. 

What about D.Sc., B.Sc. and other equally qualified men 
who would not think of submitting themselves to the fickle 
scrutiny of the Council of the Civils, not to mention the 
money thrown away in membership ? 

The I.0.E. is quite good in its own branch, but it is no 
hall-mark of experience. 

B.Sec., 


More Injustice. 


‘Might I, also a “Poor Unfortunate,” say a few words 
about the injustice to station assistants? I served over three 
years in the workshops of one of the largest electrical 
engineering firms, at the same time attending a technical 
school and reading up at home. I was then lucky enough 
to obtain a post as junior assistant at a large central station, 
where I had a first-class experience with steam and oil 
engines, boilers, &c., three-phase E.H.T., three-wire D.c., and 
tramway work. What I was worth may be judged from the 
fact that in under 18 months I rose from junior assistant to 


senior assistant, also undertaking the duties of station super- - 


intendent, and, in the absence of the chief, having full charge 
of station plant and staff. side. 

Then came the injustice I complain of. The chief 
obtained a better post, and a new chief was appointed. My 
old chief. gave me a first-class testimonial, when after work- 
ing one day only for the newly-appointed chief I: was told by: 
him. that the- station could not support. a station superin- 
tendent, and that I must. accept: a reduced. salary; which 
was, in other words, asking me to hand in. my resignation. 
The true reason of this was that, being a new man, the chief 
was anxious to show the directors how he.conld reduce the 
costs of ‘the station, and so I had to suffer. After being 
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work.-some-. have; been; forced; owing to. 
shortage. of.cagh, to. accept a post as shift engineer in a tram- 
way. substation ;..which means. that, owing to no fault. of my 

come-down the ladder instead of going up. . 
might add- that; my place has-been. taken by. a shift 
engineer. at salary, and a new pupil-is taking full charge 
of a-shift.. Is it ee very doubtful whether allowing an 
inexperienced to.runa station will reduce the expenses.’ 

Another Poor Unfortunate. 


“ay ‘experience with a certain Engineers’ Emplo nent 
Ageney may -be of interest to “A and: 
avas enrolled, and paid the subscription to this agency 
September, 1908. In October I. wrote and received a 
pid to,.the effect that, “trade being bad, it 
impossible to get.any situations to.offer.mé.”. 
then. I haye neither, heard from, them, nor haye 1 
ad, 


try 


am. glad. to see that others have given their experience 
regarding a certain Electricians’ Union, and no doubt there 
area good; many more who have been treated in a similar 
way, and unless my subscription is returned with references 


- at-once, I-intend to put the matter in a solicitor’s hands 


and. make an example of them. 
*T might mention that some few months ago the same 


Electricians’ Union had an advertisement in the paper 


advising. intending subscribers to look out for a special 
announcement, but, strange to say, although a constant 
I am afraid the 
special announcement has got to come, but not the one they 
like to see, 


the: Synchronising of 
In’ his . quest. ‘after “ simplicity,” the contributor of the 


ae under the above heading in your issue of August 
-.19th seems to have overlooked the fact that the modern 
» rotary synchroniser is probably about'as simple a contrivance 


as it is possible to conceive. For example, the instrument 


illustrated herewith consists merely of two fixed coils and a 
- Z-shaped piece of iron carrying a pointer and running 


between centres.. There is in such an apparatus far less'to 
go. wrong than in the glow lamp even, which your con- 


_ tributor seems to favour, whilst admitting that it should 


preferably be “duplicated, seeing that “the failure of the 
filament at the critical instant might lead to mistake.” 

Your contributor’s reasoning is somewhat difficult to 
follow. For example, he says of the rotary synchroniser 
that‘ its movements when synchronism is nearly reached 
are slow and unsteady,” whilst in the next paragraph he 


- expresses the opinion that ‘this ‘same instrument is quite 


unnecessarily exact for modern requirements. We hardly 
know which of these two. conflicting views is the most at 


- Variance, with everyday experience, but, as far as we have 


been able to discover, no one. who-has once used an up-to- 
date rotary synchroniser ‘is at all anxious to return to your 


~~ contributer’s “simple contrivance,” in fact, the “ simple 


contrivance ”’ which-usually. falls into disuse. 
Even thé more elaborate three-lamp arrangement which 
he-advocates is more or less of a makeshift, in which the 


"direction of, rotation of the light replaces, in a vague sort of 


way, the definite rotation of the pointer in the rotary 


synchroiiiser, and: ‘the’ determination of the exact_ moment: of 


synchronism is left entirely to the judgment of the operator. 


Besides this, the.arrangement thas the somewhat serious draw- 

"back, as regards expense, of necessitating six transformers to 
operate:it'as compared: with.the two transformers which are 
required, by the retary synchroniser. . 
device, moreover, is: only - applicable to a. three-phase plant, 
the synchroniser can be equally well used: on’ single, 
‘two; ‘or three- -phase systéms: 


*; ¥our contributor expresses the dpinion that “ the 
rotary instrument is a mystery, the inner workings of which 
are beyond the comprehension of the non-technical.man.” 


Such a ~ 


Whether, apart from all other considerations, it’ can be ‘con- 


sidered advisable to leave .an expensive installation to the 
tender mercies of a ‘non-technical man,” may be’a debatable 
point, but even the least technical can hardly fail to 
understand the use of the synchroniser.. | Could- anything 


well be simpler, “i in fact, than an instrument ‘in. which a 


pointer rotates in one direction if the incoming machine is 
too slow, and in the other if it is too fast, and in which, 
moreover, the exact moment of synchronism is shown by the 
pointer coming to a vertical position? No greater mental 
effort is called for in its use.than that necesrary to determine 
when the hands of the switchboard attendant’s watch indi- 
cate 12 o'clock. is noticeable that even the least 
experienced members of the staff appear able to determine 
when this is the case with considerable ease ; more 
particularly so should this happen. to“ synchronise” with 
the dinner hour.) 

With your contributor’s remarks’ as to the inadvisability 
of working synchronising lamps from the same transformers 
as the voltmeters, we are in entire agreement ; but here, again, 
the advantage is all in favour of the rotary synchroniser, 
since the instrument illustrated only requires some 10 watts 
for its operation, whereas a synchronising lamp cannot well 
take less than from 30 to 40. watts. - For this reason a well- 
designed rotary synchroniser can be worked off voltmeter 
transformers if required, whereas a synchronising lamp 


cannot, 
Everett, Edgcumbe & Co., Ltd. 
- Westminster, August 23rd, 1910. 


Coasting Clocks. 


We notice, from your leaderette of last week, that you are 
still inclined to advocate the use of time meters even.in 
preference to the ampere-hour meters, which have proved so 
much more suitable to our conditions. 

As you. probably know, time meters have. ‘been tried here 

en a good many systems, but, in nearly all cases, have been 
discarded for the very reason which the Americans seem to 
consider desirable, namely, that the men try to get..a: too 
rapid acceleration, with the result that the motors get burnt 
out. Wethink you will admit that.this is a serious objection, 
and it is one which we have not heard satisfactorily explained 
away. 
The American system of: registéring coasting time only 
does not-seem to possess any particular advantage over the 
original arrangement, and it certainly renders the device 
much more complicated. : 

“The trend of opinion among tramway managers in 
England i is emphatically towards ampere-hour meters, and out 
of- nearly 60 ‘towns now using ‘car meters, over 50 have 
definitely settled on ampere-hour meters, whilst most of the 
small pepnsindee are keeping to the older = of watt-hour 


For ‘Venner: & 
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Design of Electric Cooking Apparatus; 
~ T have read the correspondence appearing in the Electrical 
Times under the above heading, but: think that “ Iconoclast” 
is somewhat hard on the manufacturer. 


.-. As with every other piece.of electrical apparatus, there is, 


no doubt, room for improvement, but numerous, almost 
insurmountable, difficulties are in the way of rapid progress, 
principal amongst which is the want of co-operation between 
the maker or designer and the-distributor of his products. I 
think, if “ Iconoclast” had only gone into the matter care- 
fully with the makers of the particular apparatus he condemns 
so strongly, and worked in conjunction with them, he would 
have got what he wanted. 

This, I think, is the crux of the whole question of 
domestic appliances, as distinguished from scientific 


apparatus. The manufacturer in -this country does not 


come sufficiently in direct. contact with the consumer or 
user of his apparatus. _ His information is generally obtained 
second hand, or through channels which make out to him a 
case somewhat on the lines of a. legal authority, without 
‘sympathy. When the manufacturer does get into contact 
-with the actual user of his appliances, ten minutes or a 
quarter of an hour’s talk gives him more: information than 
hundreds of letters and secondhand opinions on the subject. 

The purveyor of electrical manufactures is generally very 
jealous of allowing the manufacturer to. communicate at all 
with any of his customers or users of his appliances, which 
in itself naturally places the latter at a great disadvantage. 

“Reference has been made to the gas oven. Now I am 
acquainted with the gas stove manufacturers of this country, 
and know fairly well the difficulties they have had to 
contend with ; they, however, had very considerable help 
from the gas companies and others, which enabled them to 
bring out a ‘serviceable article ; this co-operation was the 
means of enabling the gas stove makers to put down plant, 
large companies were formed, and thousands of pounds spent 
on designs and patterns, which could only be paid for by 
large sales. 

The electrical manufacturer has encountered far greater 
difficulties, and has been encouraged with very little support 
indeed from the various sellers_of electricity ; in fact until 


- a few months ago it was necessary to employ a staff, whose 


chief duties were to persuade the latter community that 
electric heating and cooking apparatus was worthy of 
serious consideration at all. ee 

This, in itself, has been a very--difficult matter. Then 
when the supply companies find that metal-filament 
lamps are reducing their immediate revenue to a rather 
alarming extent, they instantly rush to the manufacturer of 
heating apparatus and expect him to be ready, at a moment’s 
‘notice, with a thoroughly serviceable apparatus designed on 
the lines of gas cookers ; if he fails to do this he is soundly 
abused for not being up to date, &c. 

This is all very well, but it should be borne in mind that 
the design of electrical: heating apparatus, and particularly 
cooking stoves, requires infinitely more careful thought, 
experimenting and research than gas cooking’apparatus. A 
gas cooker really employs only three trades, viz., iron foundry, 
tin smiths and vitreous enamelling. The electric stove has 
the problem of insulation at high temperatures to contend 
with, economy in transmission of heat to the vessels, and a 
dozen or two other incidentals. The manufacture of the gas 
stove cannot be compared with it. 

I do not. think it-will ever be possible to manufacture an 
electric cooking stove at the same cost as the-gas cooking 
stove for the same capacity, but the question of prices raised 
by your correspondent is almost entirely one of quantity. 
The gas stove manufacturer gets orders for 500 or 1,000 
stoves at a time, whereas the electrical manufacturer is asked 
to quote for a dozen, or perhaps 20, and thinks himself lucky 
if he gets an order for one, which he is then expected to do 
at the same price as the 20. The small quantities asked for 
often do not pay for the cost of draughtsmen’s salaries, 


organisation, &c., which must be incurred before a single — 


article is sold. 
The company I am_associated with. have recently had 
some considerable encouragement, enabling them to. launch 


“ut and spend money on the design of a. cast-iron: cooking 


‘stove on somewhat sintilar lines to a gas. stove. . The cooker 
comprises a large cast-iron structure oven with heavy lagging 


all round to provide -against--loss.of heat, interior-of oven 
with enamelled linings like a gas stove, and having removable 
replaceable heaters throughout, without necessitating the 
taking-down of any part of the structure. On.the,top of the 


_ oven is the hot plate for: boiling’ and grilling, com- 
‘posed of two circular ring heaters,‘and one’ oblong’ grill;-all 


replaceable, and .a chamber. underneath these, over tlie’ top 
of the even, for keeping food warm. ,OLam| 
A fact that I-think should: not. be lost sight of is that: the 
electric kettle or water boiler, of any deScription, is a kettle 
plus a stove; yet there are some people who think the 
electric kettle should come out about the cost of an ordinary 
copper kettle, produced by the thousand. ‘ = 

An attempt was made to comply with a special“request to 
construct cheaper apparatus’-somewhat onthe lines. of oil 


cookers. These appliances gave very-efficiéut, results regard- 


ing consumption of current, and cooked ‘very well, but'ihey 
have not the scope of a gas cooker, they ever 
intended to fill that ré/e. Such appliances, however, had 
the advantage of being -or stand, andere 
easily portable. The demand ‘now is for heavy - permanent 

If the sellers of current will back upthe. manufacturers by 
supplying current at-an extremely -low rate, and assist.” by 
explaining (not abusing) where the ‘apparatus: fails orcan 
be improved .upon, we will do all in. our: power to: follow up 
suggestions and come forward with the design’ of «suitable 

[Mr. Archer addressed the foregoing. letter to us at~the 
same time as to'our contemporary, in which also .this 
subject has been under discussion.—Eps. E.R. ] 


Loose-Leaf Books. 
The writer has recently been interested in loose-leaf books 
for meter reading, and they have been adopted here as an 
experiment. 
I should be pleased .to learn if any of your readers ~have 
experience of this. class of -book for the purpose indicated, 
and, if so, whether they have been found successful: . 
Margate, August 19th, 1910.5 
[An article on this subject appeared in‘our issue of January 
1st, 1909, and was followed by correspondence.—Eps.' E.R. ] 


A New German Trust.—The recently reported ‘inten- 
tion of the BERGMANN ELECTRICITY Works Co., of Berlin, to form 
a financial trust has now so far matured that the undertaking has 
just been registered, with a share capital of £600,000 under the 
title of the Bergmann Electricity Enterprises Co., the former 
taking. over £295,000 of the shares, Justizrat Rosenthal £150,000, 
and Fritz Bartmann /°£150,000, The -new~ company takes 
over such of the departments ‘hitherto carried on “by the parent 
company as relate to the construction of ‘electric railways; towns 
and overland central stations, &c., for its own account or for third 
parties, together with the acquisition of concessions for the 
industrial utilisation of electric power, the acquisition or financing 
of undertakings of thi® kind; especially shares,’ bonds, various rights 
and debentures, in order to obtain“a dominating influence in the 


. enterprises. For this purpose the Bergmann Electricity ‘Works Co. 


undertakes to leave to the new company all’ such schemes,’conces- 


sions, participations, in-return, for reimbursement of cash 


expenses or prime costs, and .all-drawihgs and’ preliminaty works 
for permanent use in case of being: taken over, and also to grant. to 


_the new’ company -for five. years. the’ preferential ‘right ‘to the 


acquisition of the parent compuy shareholding in the“Bavarian 
Overland Central Station Co. at-the cost price.-. 
Pattern-Makers’ Dispute at Preston.—A corres- 
pondént writes :—‘‘ A new enterprise at. the large establishment of 
Messrs. Dick, Kerr & Co., of Preston, has had curious con- 
sequences, On August 25th 90 pattern-makers of Preston came out 
on strike, their notices following a demand for a 2s. per week 
advance in wages having expired. It appears that some time ago 
Messrs. Dick, Kerr & Co. embarked upon a new enterprise in the 
construction of steam turbines. To enable them to cope with any 
orders, they decided to make all their standard ‘patterns at once, 
‘and for this purpose engaged between 60 and 70 pattern-makers. 
It is stated that the pattern-makers, taking advantage of this 
abnormal demand for labour, asked for an increase of 2s. per week. 
The masters were unable ‘to concede the demand, and the notices 
served by the men have expire. One of the masters states that the 
only possible reason for the men’s application was the abnormal 
position created by the new industry at. Messrs. Dick, Kerr’ & Co.’s 
works,, He contended that the state of, trade generally did’ not 
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| THE SAFETY GIRDER RAIL SYSTEM. 


AN arrangement of live conductor rail for electric traction, which 


-has certain features of interest 0 to its adaptability for use in 


‘semi-permanent and temporary situation’, such as in docks, 
shipyards, works, &c., and in the carrying out of constructional con- 


‘tracts, has been 


n patented and introduced by Messrs. P. Allman and 
Co., of 16, John Dalton Street, Manchester, and is known as the 


‘Safety Girder Rail System. A good idea of the essential portions of 
_ the safety-rail system can be gathered from the sectional views, 
— herewith, of direct-current and three-phase conductor 


COLLECTOR GEAR, SAFETY GIRDER RAIL SysTEM. 


‘rails, i in which the conductors are attached through insulators to an 


H-section joist, which is supplied in self-contained sections | up to 
ft. long 

The i of course, lends itself to variations in detail, 
and for the temporary work of the:contractor, a flat bottomed bull- 
headed rail, such as is used for temporary railway sidings, can be 
spiked to the sleepers, replacing the H-section joist. 

A more elaborate arrangement provides a bracket on each sleeper, 
designed to support a continuous protective board on the top and 


VIEW SHOWING THE SAFETY GIRDER Ratu! USED ON A 
TRACK. 


two continuous side timbers, thus almost entirely boxing in the 
live conductors. . 

The arrangements so far mentioned are for completely insulated 
systems, and the makers claim that-without protective side timbers 
they give sufficient security against accidental shocks to workmen, 
&e. A single conductor, with running rail return, can, however, 
be used, the conductor being bolted up to the rail through insulators 


_ and provided with a protective board. 


. The cover or top flange prevents sleet from accumulating on the 


_ conductors, and thus secures the uninterrupted use of the track—a 
of importance in many 


cases. 
.geaz, link suspended and spting 


makers supp 
-couitrolled in the case of the over-ranning type, or. with counter- 


weights for! an under- 


-running arrangement, and a special collector 
gear is provided where points have to be negotiated. 
The system, which has been used during the construction of a new 


‘dock at Liverpool, for the contractor's cranes, &c., and has replaced 


Ne? 


SECTIONS THROUGH 3-PHASE AND DIRECT CURRENT 
GIRDER RAILS. 


the plug and flexible system for dock cranes at the Blyth Ship- 
building. Co.’s yard, is simple in detail, and, we understand, has 


given satisfaction where it has been used. Our views show a crane 


‘running on a track of this description, wet the Pit ace gear used 


in connection with it. 
NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


The “Clyde”? Patent Capstan. 


In this capstan, manufactured by MESSRS. BRUCE PEEBLES & Co., 
Ltp., of Edinburgh, under Dixon & Baxter’s patents, the capstan 
head i is not fixed to the spindle in the ordinary way, but is revolved 


-by a clutch sliding on the upper end of the spindle inside the head. 


180 
140 
700 AG 
60 
60 45 ~ 30 6 0 
SECONDS. 


Fig. 1.—CuRVE OF CURRENT CONSUMPTION, “CLYDE” CAPSTAN, 
’ 


The rope is, however, permanently attached to the head, giving a 
-positive pull as soon as the head begins to revolve, and thus 
avoiding the slipping and wearing and lost work which occurs 
when, as ordinarily, a loose rope is used. 

The general arrangement of a handle-type “Clyde” capstan is 
shown in Fig. 3, and consists of a cast-iron ribbed box, with 
a watertight manhole, housing a series-wound motor, which 


\, 
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30 5 
SECONDS. 
Fig. 2.—CURVE OF CURRENT CONSUMPTION, ORDINARY 
ELECTRIC CAPSTAN. 


drives through a worm, worm-wheel, pinion and spur-wheel on to @ 
vertical spindle, which is coupled through an internal clutch to the 
ead, 


wheel, having ball and running 
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Both pinion and spur-wheel are machine-cut-steel, and they also 
run in an oil bath. The motor, controller, main switch and fuses 
are.totally enclosed, and are mounted inside the capstan box, the 
controller being operated through bevel gear, by a lever which can 
only be inserted or removed when the controller is in the “off” 

sition. 
ae are provided for lighting the interior of the-capstan box, 
and for warming purposes. 

A number of these capstans are in use at various docks'on the 
Clyde, and various comparative tests which have been made with 
ordinary electric and hydraulic capstans of the loose-rope type, show 
that the latter average 3°5 revs. for one of the “Clyde” type in 
hauling the same distance. 


Removable Controlling Lever Step 


hen. reversed 

posihon. 
Ball thrust washer bearing 
3 

bell bearmg, 


JL 


OP Lighting Smitch DP Moin Switch 
a Fuses. SP Maw Fuses 


Fig. 3.—HANDLE Type “CLYDE” CAPSTAN. 


A comparison of this kind shows that when hauling 183 tons 
over a distance of 80 ft. in 38 sec., the “Clyde” capstan took a 
maximum current of 116 amps., an average current of 54 amps., or 
138 unit, while an ordinary type electric capstan required a 
maximum current of 200 amps., and an average current of 69 amps., 
or 175 unit, showing an economy in the former case of 28 per cent. 
in current consumption. , : 

We reproduce two comparative curves of current consumption. 
An alternative “lever and pedal” type of control is also provided 
with these capstans, in which the internal clutch is actuated by 
the pedal, and they can be adapted to work on A.C. circuits. 


The “ Butt” Are Lamp. 


The most attractive feature of the “ Butt” arc lamp is claimed to 
be its simplicity—‘‘ There’s nothing in it to get out of order.” It 
possesses no clockwork or shunt coils, and one type of lamp, using 
ordinary round flame carbons, suffices for direct or alternating- 
current circuits. 

Our views herewith show the exterior of a long-hour type lamp 
with dioptric inner globe, and the interior of one of these lamps. 
Dealing with the latter view, the central vertical carbon is 
clutched ; the inclined carbon (to the right), under the influence 
of a pulling magnet, shown under the cover, is moved laterally in 
order to strike and form the arc. 

As the carbons do not move horizontally after the arc is struck, 
the arc chamber is effectively sealed against the rod chamber. 

The clutched carbon determines the feed, through slight pressure 
of its point on a lever, which operates the clutch holding the carbon 
or allowing it to slide down, according to the consumption of the 
point, Current is finally interrupted by the automatic discharge of 
the stump of the clutched carbon. 

Conical-shaped inside globes are fitted to all lamps, thus keeping 
the exterior globes clean, and the latter are closed, air being 
admitted through openings at the upper brim, passing down 
between the globes, and rising past the ash tray into the inner 
globe up to the are, the fumes of which are carried directly into 
the open. The dioptric inner globe fitted to long-burning lamps 
fight, a widespread illumination, suitable for street and similar 

ting. 
The lamp is made in 8, 10 and 12-amp. sizes, in short (8-10) 


hour, long (16-18) hour and double carbon: (32-38-hour) patterns 


Various diameters of carbon are supplied, according to circum 
stances, and a change.of .size only necessitates altering the carbon 
holders and carbon guide plates—a matter of a few minutes, 


In the case of the double-carbon “Butt”. lamp, the are is 
switched from the first carbon pair to the second, and back again, 
automatically as soon as the carbons are consumed, and this feature 
obviates the necessity of using carbons of varying length according 
to season, thus saving in trimming and carbon costs. Pee 


Figs, 4 AND 5.—Views or THE “Burt” Arc GAMP-AND 
INTERIOR MECHANISM, 


The “Butt” lamps will also run in series with perfectly satis- 
factory results, 

These lamps (constructed on the Conta patent) are being manu- 
factured by the GENERAL ELECTRIC Co., Lrp., of Queen Victoria 
Street, E.C., at their Witton Works, Birmingham, ow 


“Therma” Heating and Cooking Apparatus. 


We illustrate herewith three useful electrical appliances con: 4 
structed on the “Therma” system, and supplied by the ARMORDUCT i 
MANUFACTURING Co., LTD., of Farringdon Avenue, E.C. These are 
a two-pint kettle, shown in fig. 7; a domestic iron, fig. 6 ; and an 
auto-cistern, fig. 8. a 


7. 


Fig. 8. 
“THERMA” HEATING APPLIANCES, 


‘he “Therma” heating elements, with which this apparatus is 
provided, consist of nickel-steel alloy strip, covered by some non- 
oxidising metal, and wound on a suitable insulator. For ordinary 
apparatus mica insulation is preferred, but in the case of the larger 
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heating apparatus, ovens, &c., a special artificial stone is employed 
in place of mica. : ay 


The construction is such as to facilitate replacements in case of 


damage to any part. The reliability of the system has been 
thoroughly tested, several stock pattern irons having been under 
—— continuously for some months, with perfectly satisfactory 
results. 

The “Therma” auto-cistern is constructed on novel lines, being 
provided :with an automatic regulator, which cuts out all the 
heating elements, except a small one absorbing from 50 to 100 watts, 
when the water reaches the desired temperature. When the water 
is drawn off, and the temperature reduced; the circuit is auto- 
matically re-established until such time as the temperature has 
again reached the desired limit. 

The “Therma” apparatus covers every description of domestic 
heating -and cooking device, also cigar lighters, bed warmers, 
soldering irons, glue pots, &c. 


Flat-strip Resistance Nets. 


A new type of resistance .material which Messrs. Schniewindt, 
of Neuenrade, Westphalia, have recently introduced, and for which 
Mr. H. H. Cressatt, of 13, Summer Row, Birmingham, is sole agent 
in this country, has been brought to our notice. It consists of a 
woven grid or net, composed of metal ribbon, with a warp of insu- 


~ lated asbestos thread or string. As will be seen from our illus-~ 
tration, fig. 9, the warp threads are wide spaced, thus providing» 


for efficient ventilation, and exposing an exceptionally large area of 
the metal strip for cooling. * 

The strip material is constantan, which has a temperature 
coefficient of ‘000005. These resistance nets are very light in 
weight, and extremely pliable, being no stiffer than thin cardboard ; 
also they are unaffected by vibration, not easily broken, and 


Fig. 9+-FLAT-STRIP RESISTANCE = 


occupy the minimum of space when built up into complete 
~rheostats, the building-up process being a comparatively easy 
matter also.. They are especially suitable for regulators and con- 
trollers, and for motor starters up to 20 H.P. 
We may mention that they are stocked in Birmingham by Mr. 
Cressall, 


- A Window Prize-Fight. 
An effective window novelty, which proved a great attraction in 


the window of the Baltimore office of the WESTINGHOUSE ELECTRIC 
AND!iMANUFACTURING Co., consisted of a miniature ‘‘Jeffries- 


| 


/ 


1.—Box, 24in. square, 8in. high, 8-in. hole cut in ip 2.—8-in. fan. 3.-—Ten posts 
with two ropes ; gs 5 in. from edge of 8-in. hole. 4.—Screen cone 1 in. 
high, covering 8-in. hole ; coarse mesh screen or chicken wire. 5.—Two 
for ta in. diameter, light rubber inflated; weight about as much as a 

oon. 


. Fire. 10, 


Johnson” prize-fight, in which. the co nbatants—two light rubber 
balls, decorated with white and 1la:k smiles respectively—were 
made to bounce backwards and forwards in a diminutive arena, 
The details of this “electrical” prize-fight can be gathered from 
the figure reproduced herewith ; the fan which supplied the draught 


“was an 8-in. one, of Westinghouse make. 


Tungsten Street-Lighting Fittings. 


The importance which street lighting has assumed to the 
electrical undertaking, and, indeed—to adopt the self-denying — 
attitude of our gas friends—to the ratepayers, since the advent of 
the highly efficient metal-filament lamp, has led to the introduction 


Fie. 11.—“ STREETLITE”’ FITTING, WITH BRACKET ARM. 


of many handy lanterns suitable for these lamps, singly or in 
clusters. The WARDLE ENGINEERING Co., LTD., of 196, Deansgate, 
Manchester, specialise in “Streetlite” fittings of all kinds, and to 


Fig, 13.—BEATARK FITTING. 


take from a single 50-c.P. lamp to a cluster representing 2,000 C.P., 
tie latter provicing an effective substitute for arc lighting 
under certain conditions. One of these fittings, with « bracket-arm 
adapted for use on a one-time gas standard, is shown in fig. 11, It 
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will be seen that the lantern is finished off with a metal bonnet of 
suitable design ; the upper portion of the globe is opal, and venti- 
lation is provided through the bottom of the globe and top of the 
yonnet. 

Panothet pattern of street-lamp fitting, which meets the tendency 
to eliminate the globe, is the “‘ Beatark,” a view of one of which is 
shown in fig. 13. In this case a curved aluminium reflector is 
provided, with apertures-for the insertion of the lamps into the 
holders, and a wide diffusion of light is secured, This fitting, 
which can be provided with an anti-vibration suspension, is made 
in three sizes, suitable for either a single lamp or a cluster. 

Atype of fitting for inverted lighting, in which capacity it is 
claimed to give a much steadier light than the inverted arc lamp, 
is the “ Drawlite” (fig. 12). This is made of enamelled zinc, 24 in. 
in diameter, and the lampholder in the base can be used with a 
plug adaptor if desired. 


The Barry and Clarke Temperature Indicator. 


This patented apparatus consists of special thermometers placed 
at points where it is desired to keep the temperature under observa- 


tion, and electrically connected to a switchboard such as shown 


in fig. 14. 
The thermometers are of the mercury type, but fitted with a 
jal alloy filament running through a glass.tube from the bulb 
to the top of the stem. A predetermined rise in temperature causes 
the alarm bell on the switchboard to ring and drops an indicator 
showing the location of the trouble. 
The temperature indicating apparatus is independent of the alarm, 
and the temperature of any point where a thermometer is installed 


is read direct on the big dial over the board, by inserting a plug in 


Fig. 14,—Barry AND CLARKE TEMPERATURE INDICATOR. 


the corresponding socket. A recording instrument can be added if 
desired. The Barry and Clarke indicator has been used at the 
Union Cold Storage at Canada Dock; Liverpool, for some time, and 
it is suitable for vessels having refrigerating plants, some of which 
have been fitted. 

It is obviously also applicable in a variety of industries, where 
accurate temperature conditions are of importance. 

This indicator is being placed on the market by Messrs. G. W. 
CLARKE & Co, (LivERPOoL), Lrp., of 2B, Central Chambers, 174, 
Sough Castle Street, Liverpool who have taken over the Walsall 
Electrical Co.’s Liverpool branch, 


The German Electrical Syndicate—A few months 
ago the opinion was expressed in this journal that the so-called 
Secret syndicate in the German electrical indugtry, which was com 
posed of the four leading manufacturing firms, with the object of 
ting to secure all contracts thrown. open to public competi- 
00, was either no longer in existence, or the revelations of its 
oe protection ” policy had wholly counteracted its efficacy in 

© matter, It is now announced that the syndicate will expire in 

ber, and is not likely’ to be renewed. The agreement was at 

st kept secret, but, on its becoming public, it was severely 
criticised, and was subsequently only rarely brought into operation, 
especially as the announcement of the details led to firms, other than 
those > forming the syndicate, being invited to participate in the com- 
Sa caused. the objects of the syndicate to be 
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THE BRITISH ASSOCIATION MEETING 
AT SHEFFIELD. 


On Wednesday the 1910 meeting of the British Association 
for the Advancement of Science was opened at Sheffield with 
the delivery of the inaugural address of the Rev. Prof. T. G. 
Bonney, Sc.D., LL.D., F.R.S., who assumed the presidency 


‘in succession to Prof. Sir J. J. Thomson, F.R.S., who, it will 


be remembered, presided over the proceedings in Canada 
last year. 

The theme taken by Prof. Bonney for his presidential 
address is not of electrical interest: He mentioned -that he 
had not selected petrology, as they might naturally have 
expected, partly because he thought that the great attention 
which its more minute details had of late received had tended 
to limit, rather than to broaden, our views, and partly 
because the discussion of any branch of petrology would in- 
volve so many technicalities as to make it tedious to the 
audience. He therefore selected for discussion some ques- 
tions relating to the effects of ice, which had engaged his 
attention a dozen years before he attempted the study of 
rock slices, and directed his hearers’ attention to some aspects 
of the glacial history of Western Europe. 

Before proceeding with this subject, the president alluded 
briefly to the exceptional progress that had taken place in 
Sheffield since the Association held its last meeting there, 
31 years ago. It had become a city with a Lord Mayor, had 
enlarged its area by more than one-fifth, and its population had 
increased from 280,000 to 479,000. ‘Communication has 
been facilitated by the construction of nearly. 38 miles of 
electric tramways for home service, and of new railways, in- 
cluding alternative routes to Manchester and London. The 
supplies of electricity, gas and water have more than kept 
pace with the wants of the city. The first was just being 
attempted in 1879, and the second has now 23 times as 
many consumers as in those days.” After alluding to the 
Sheffield University, he remarked : “I must not now dwell 
on the great work which awaits this and other new 
Universities. It is for them to prove that, so far from 
abstract thought being antagonistic to practical work, or 
scientific research to the labour of the factory or foundry, 
the one and the other can harmoniously co-operate in the 
advance of knowledge and the progress of civilisation.” 

The Sectional addresses were delivered yesterday morning. 
That in the Engineering Section, delivered by Prof. W. E. 
Dalby, M.A., M-.Inst.C.E., related to “ British Railways : 
Some Facts and a Few Problems.” An abstract of the 
more interesting part of this address appears below. We also 
give an abstract of the address of Prof. E. W. Hobson in 
Section A, together with some editorial comments thereon. 


British Railways. 


THE above formed the subject of Prof. W. E. Dalby’s presidential 
address to the Engineering Section (Section G), which commences 
with statistical information and curves showing the progress which 
has. been made in the years 1850 to 1910. 

He shows that the average working cost per train-mile of the 
railways in England and Wales, taken over the years 1905 to 1908, 
amounted to 41°63d., of which locomotive power accounted for 
12°07d. and traffic expenses for 12°78d., these being the most 
important items. 

‘ouching on the locomotive problem, he points out the increasing 
difficulty in meeting traffic demands, owing to the construction 
limitation imposed by the gauge. 

An accurate estimate of the rate at: which work must be done to 
run a stated service can only be made when numerous data are 
available, but in a general way, omitting consideration of accelera- 
tion, gradients, weather conditions, &c., it may be assumed that 
the resistance of a train expressed in lb. per ton is given by the 
formule T = 5}.+ v/256; and it follows that the H.P. which must 
be developed at the driving wheels to maintain a speed of 
v miles per hour on the level with a train weighing Ww tons, is 
HP, = W {v/70 + v/96,000}. 

Curves of H.P. are plotted from this equation for various train 
weights, and the growth of the latter in recent years is indicated 
from practice. The steadily increasing demand for power directs 
attention to the problem, What is the maximum power which can 
be obtained from a locomotive within the limits of the construction 


_ gauge obtaining on British railways? 


ristic energy curves for typical locomotives are given 
and Prof. Dalby deduces that the indicated H.P. is practically pro- 
portionate to the rate at which heat is transferred across the boiler - 
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heating-surface; and as this is again proportional to the extent of 
the heating-surface, the limit of economical power is reached when 
the dimensions of the boiler have reached the limits of the 
construction gauge, the boiler being provided with a fire-grate of 
such size that, at maximum rate of working, the rate of combustion 
Seat between 70 and 100 lb. of coal per square foot of grate per 
our. 

Returning now to the consideration of the type of locomotive 
required for a local service with frequent stops; to start from rest 
a train weighing, including the engine, 300 tons, and to attain a 
speed of 30 miles per hour in 30 seconds requires about 1,350 I.H.P. 
During the period of acceleration the engine must exert an average 
tractive pull of nearly 15 tons. 

An acceleration of 30 miles per hour in 30 seconds is considerably 
below what may be applied to a passenger without fear of com- 
plaint. But it is clear that it is just about as much as a locomotive 
can do with a train of reasonable weight. Even with a gross load 
of 300 tons, nearly one-third of it is concentrated in the locomotive, 
leaving only 200 tons to carry paying load. The problem of quick 
acceleration cannot therefore be properly solved by means of asteam 
locomotive ; but with electric traction, the limitations imposed on 
the locomotive by the construction gauge and by the strength of 
the permanent way are swept away. 

The problem of quick acceleration is completely solved by the 
electric motor. 

December 18th, 1890, is memorable in the history of railway 
enterprise in this country, for on that date the City and South 
London Electric Railway was opened for traffic. ; 

Since that epoch-marking year, electric traction on the railways 
of this country has made a gradual, if somewhat slower, extension 
than anticipated. But electrically operated trains have in one 
branch of railway working beaten the steam locomotive out of the 
field and now reign supreme—that is, in cases where a quick 
frequent service is required over a somewhat short length of road. 

At the end of 1908 there were in the United Kingdom 204 miles 
of equivalent single track worked solely by electricity and 200 miles 
worked mainly by electricity, corresponding to 138 miles of line 
open for traffic. 

It is not an easy matter to ascertain exactly how much capital is 
invested in these undertakings for the purpose of electric working 
alone, since some of the lines originally constructed for a steam 
locomotive service, have been converted to electric working. On 
the converted lines there is the dead weight of capital corresponding 
to the locomotive power provided before electrification took place. 
The capital invested in the 102 miles of underground railways in 
London is a little over £25,000,000. 

The total number of passengers carried (exclusive of season 
tickets) on the 138 miles of electrical track during the year 1908 
was nearly 342 millions, being, roughly, one-third of the total number 
of passengers carried on all the railways in England and Wales 
during the same period. 

The average cost of working this traffic is 22°3d. per train- 
mile. This figure includes the service of the lifts, which is, 
presumably, returned with the traffic expenses. The charges work 


out in this way :— 
Per train-mile, 


Repairs and renewals of carriages and wagons ... 1°50d. 
Maintenance of permanent way... =2°40d. 


General charges ake? dee eas ove 15205 
Rates and taxes diss se 25860. 
Compensation ... O116d. 


Legal and miscellanéous ... =0°750, 
Total ... ose 22°35d. 


The corresponding total receipts were 38°65d. per train-mile. The 
working expenses are thus 58 per cent. of the total receipts. Com- 
paring this with the figures for the whole of the lines in 
England and Wales, it will be seen that the cost for locomotive power 
on the electric railways appears to be about two-thirds of the cost on 
steam lines per mile run, the cost for repairs and renewals of 
carriages and wagons about one-half, and the cost for traffic expenses 
about one-half. 9 

The two kinds of working are not, however, strictly comparable, 
as all the conditions of traffic in the two cases are different, and the 


length of the electric lines is relatively, so small, that the problems © 


which arise out of the transmission of electric power over long 
distances are excluded. The traffic expenses and the cost of 
repairs and renewals of carriages and wagons, general charges, 


&e., are practically independent of the kind of power used for 


locomotive purposes, and, moreover, the difference in weight of 
the electric trains and the steam-hauled trains is, on the average, so 
great that no comparison can be instituted without ton-mile 
statistics. . 

Particulars of the systems of electric traction in use are given, 
with which our readers are already familiar. 

During the last ten years a considerable number of trial installa- 
tions of power-signalling apparatus have been made by the railway 
companies of this country. - : 

Of the several systems tried and proposed three bulk largest in 


the equipments applied in this country, namely, the all-electric, the 


low-pressure pneumatic, and the electro-pneumatic systems... 
The “ all-electric” system is represented by installations of the 
McKenzie-Holland and Westinghouse system on the Metropolitan 


_ and Great Western Railways, by installations of the “Crewe” 


system on the London and North-Western Railway, and by installa- 
tions of Siemens Bros, on the Great Western Railway. general 


feature of the all-electric system is that the points are operated by 
motors sunk in pits by the side of the rails, the signals are pulled 
off electrically, and all the apparatus is controlled electrically, 

The low-pressure pneumatic system is represented by installations 
on the London and South-Western Railway and the Great Centra] 
Railway. The points and signal arms are moved by air, compressed 
to about 20 lb. per sq. in., and led to cylinders connected to the 
points and to the signal-arms. The control is also done by means 
of compressed air, small pipes leading from each air-cylinder to th 
cabin. 

The electro-pneumatic system has found most favour in this 
country up to the present time. The equipment installed includes 
such notable stations as the Central at Newcastle with 494 levers, 
and the Glasgow Central with 374 levers, and the whole of the 
Metropolitan District system of Underground Railways. In this 
system an air-cylinder is connected to each set of points and to each 
signal-arm. Air compressed to 65 lb. per sq. in. is supplied to the 
cylinders from a main running alongside the railway and kept charged 
by small air-compressors placed at convenient intervals. Each air- 
cylinder is provided with a small three-way air-valve operated by 
an electro-magnet. The movement of each air-valve is controlled 
electrically from the cabin through the electro-magnet associated 
with it. : 

The obvious advantage of power signalling is the large reduction 
of physical labour required from the signalman. One man at a 
power frame can do the work of three at the ordinary frame, 

Several of the power-signalling installations are automatic in 
the sense that between signal-cabins on stretches of line where 
there are no junctions or cross-over roads requiring the movement 
of points, the movement of the signal-arm protecting a section is 
determined by the passage of the train itself. The most important 
equipment of this kind is that installed on the group of railways 
forming the “ Underground” system. This includes the District 
Railway with all its branches. On this line the particular syst: m 
installed is the electro-pneumatic, modified to be automatic except 
at junctions ;, signal-cabins are placed only at junctions and at 
places where points require to be operated ; a very complete descrip- 
tion of the system appeared in the ELECTRICAL REVIEW of March 
15th and 22nd, 1907. 

The speed at which traffic can be operated by this system of power 
signalling is-remarkable. At Earl’s Court junction box 40 trains 
an hour can be passed each way—that is 80 per hour—handled by 
the one signalman in the box. As the train approaches the box 
both its approach to the section and its destination must be notified 
to the signalman. When it is remembered that with ordinary sig- 
nalling, to take an express train for example, a signalman hears 
some 24 beats on the gongs in his box, and sends signals to the front 
and rear box which give altogether some 24 beats on the gongs in 
these two boxes, 48 definite signals in all, fox every express train he 
passes into the section which his signals protect, it will be under- 
stood that the system must be profoundly modified to admit such a 
speed of operation as 80 trains.per hour per man, 


Prof. Hobson's Address, 


Tux address delivered before Section A on Thursday morn- 
ing by the chairman, Prof. E. W. Hobson, of which we give 
an abstract below, was an inspiring one. We are especially 
interested in the portion dealing with the science of teaching 
mathematics to physical students. | Mathematics nowadays 
is usually considered in relation to its practical applications 
—its power to open the doors of the useful sciences ; and, 
with regard to the teaching of it to engineering and physical 
students, we heartily agree with the remarks of the presi-. 
dent when he uttered a caution against the modern craze for 
mathematical short cuts—a caution that our teachers in the 
technical institutes would do well to take to heart. 

Most of us remember the invention of what is now known 
as “ practical mathematics.” At the time we sympathised 
with the reforming zeal and daring leadership of those who 
had the courage to tamper with the tradition of centuries*in 


. the teaching of this important subject. We understood 


well enough that a change was made necessary, by the rapid 
advance of practical science, in the methods of imparting 
mathematical knowledge to practical students. The old 
methods were too slow—too laborious. They consumed far 
too much valuable time—and time costs money in the 
modern world, and in addition moves along more rapidly. . 
We therefore rather welcomed the change, trusting that in ~ 
so daring an innovation the utmost discretion would be 
observed by its promoters and by those who would come 


after them. 


And what is the result to-day? It can be easily stated. 


~ The teacher of long experience in technical work, that is to 


say, the man who knows from actual experience, has dis- 
covered that the modern system of practical mathematics, 
considered generally, is more or less of a failure. It aims at 
too much and is nowhere efficient, for students in spite of it 
are always at sea when it comes to the essential, in other 
words, to calculation. For after all, ability to calculate 
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rapidly and accurately is all that the engineering teacher 
asks of the mathematics department. At present he does 
not get this, and he finds that his students know a little of 
everything and nothing well. 

It is well known that students of engineering form a large 
proportion of those who attend evening technical schools ; in 
fact, they form the most important class, numerically 
speaking, in nearly every centre in Great Britain. The 
engineering student attends for a host of subjects, more or 
less closely allied, including mechanics, heat engines, 
geometry, laboratory classes, &c., and the success of the whole 
of these depends upon a proper system in teaching the 
mathematics. Yet it is found that the weakest part in the 
mental equipment of almost every engineering student is 
that of mathematics, and this does not apply to any one 
centre or district, but is common over the country. Toa 
painstaking teacher, it is almost heartrending to see his efforts 
nullified year after year, to see his brightest students at a 
disadvantage, and to see his duller ones “ knocked out” 
because the mathematics had not been taught to anything 
like the best advantage. Not that plenty of time is not 
devoted to the subject in the generality of cases ; in fact, the 
time used up is ample, but what is taught is not what is 
urgently required, and the important points are not “* rubbed 
home.” 

It will, perhaps, be scarcely credited that the most crying 
evil lies in the manipulation of simple equations. It is a 
fact that nine students out of ten in their second or third 
years of attendance at the technical school—that is, when 
they are thinking of leaving it—are quite unable to manipu- 
late a simple equation with any degree of ease. Now, such 
equations occur in one form or another 10 times for every 
one of any other kind of mathematical configuration. It can 
therefore be appreciated that when a class of evening students, 
say in second or third stage mechanics, assembles, and nearly 
all the students fail to work out the unknown quantity in an 
ordinary work equation, a stress equation or what not, it is 
time to look around for a remedy in the interests of both the 
teacher and the students. There is only one way to do this, 
and it has been successfully attempted in a limited number 
of cases; it is to keep the class working at the manipulation 
of simple equations for no less a period than three months, 
This statement may be ridiculed by some and laughed at by 
others, but, nevertheless, those with long and true experience 
of the evening engineering student will endorse it. The 
dictum may be laid down that if a man knows the simple 
equation from the inside, knows how to manipulate it from 
every standpoint, and understands it as well as he does his 
A B OC, nearly all his troubles with regard to his future 
technical training are at an end. At the present time his 
inability to master it and. use it with ease is a curse to both 
himself and his teacher. 

Next to inability to manipulate the simple equation comes 
the inability to calculate the arithmetical part when the 
equation has'been brought to suitable form. It is certainly 
deplorable that few students can work logarithms we//, or the 
slide rule we// ; most of them, as a matter of fact, can do a 
little of each, but as they understand neither perfectly, they 
are sure to go wrong if the question is a little involved. Of 
course, many evening students are lazy, and prefer the 


teacher to do any laborious calculations, but a good teacher, - 


of course, never permits this; on the contrary, he makes 
his class calculate everything. He will be lucky if he does 
not get half a dozen different answers to the same question if 
more than two or three logarithms have to be looked up. It is 
afact that eight students out of ten, even in their third year, 
are suspicious of logarithms, and can never be relied on to 
manipulate a negative characteristic. With the slide rule, 
it is worse. Hardly any student has any proficiency at it. 
Many carry it with them to class, indeed, and are supposed 
to be able to work it, but, as in the case of logarithms, the 
answers it gives to the same question are only remarkable for 
their variety. 

These two points then, inability of simple equation mani- 
pulation and uncertainty in arithmetical calculation, are the 
chains that prevent the evening student from making any- 


. thing like progress. What cares the engineering teacher 
- Whether the members of his class can work at absurd negative 


_ indices, solve quadratics by graphs, find equations of curves 


- from plotted points, or even do a little practical calculus, if 


at the same time he knows not the elements of the simple 
equation ! 

Without doubt the exaggerated enthusiasm for modern 
practical mathematics should be allowed to simmer down and 
a rational system take its place in a student’s first years at 
the technical school, whereby instead of his learning a 
heterogeneous mixture of everything, he would be taught a 
very few things well. 


The Scope and Tendencies of Modern Mathematics. 


( Abstract of address to the Mathematical and Physical Section, by 
Pror. E. W. Hosson, Sc.D., F.R.S., September 1st, 1910.) 


THE president commenced with a sympathetic reference to the 
death of Sir William Huggins. The lifework of that brilliant 
scientist was rewarded by a rich harvest of results, of which, per- 
haps, the most important were the discovery of bright lines on the 
spectra of the nebulew, and the fact that the Doppler principle 
could be applied to the determination of the velocities of stars in 
the line of sight. The “Atlas of Representative Stellar Spectra,” 
published in the names of Sir William and Lady Huggins, remained 
as a monumental record of their joint labours. 

Some of the more elementary conceptions and methods of modern 
mathematics have become part of the common heritage of our 
civilisation, interwoven in the every-day life of the people. Perhaps 
the greatest labour-saving invention that the world has seen 
is found in our system of numerical calculation. Much effort is 
required to realise that an idea apparently so obvious embodies a 
great invention ; one to which the Greeks, with their unsurpassed 
capacity for abstract thinking, never attained. An attempt to do a 
multiplication sum in Roman numerals js perhaps the readiest road 
to an appreciation of the advantages of this great discovery. 

In a large group of sciences the common language, so to speak, 
is supplied by mathematics. Each branch of science which is con- 
cerned with natural phenomena, when it has reached a certain 
stage of development, becomes accessible to and has need of mathe- 
matical methods and language; this stage has, for example, been 
reached in our time by parts of the science of chemistry. Even 
biology and economics have begun to require mathematical methods, 
at least on their statistical side. 

Mathematics shares with the closely allied subject of astronomy 
the -honour of being the oldest of the sciences. A glance at its 
more recent history will show that it has the energy of perpetual 
youth.. The Royal Society Catalogue contains a list of nearly 
39,000 papers on subjects of pure mathematics alone which have 
appeared in 700 serials during the nineteenth century. 

The concepts of the pure mathematician, no less than those of 
the physicist, had their origin in physical experience analysed and 
clarified by the reflective activities of the human mind; but the 
two sets of concepts stand on different planes in regard to the 
degree of abstraction which is necessary in their formation. Those 
of the mathematician necessarily lack, in their pure form, just that 
element of concreteness which is an essential condition of the 
success of the physicist, but which to the mathematician would 
often only obscure those aspects of things which it is his province 
to study. The calculations in mathematics are directed toward 
ideal precision, those in physics consist of approximations within 
assigned limits of error. Much of the skill of the true mathe- 
matical physicist, and of the mathematical astronomer, consists in 
the power of adapting methods and results carried out on an exact 
mathematical basis to obtain approximations sufficient for the 
purpose of physical measurement. 

There exists a widespread impression among physicists, engineers 
and other men of science that the effect of recent developments 
of pure mathematics, by making it more abstract than formerly, 
has been to remove it further from the order of ideas of those who 
are primarily concerned with the physical world. The prejudice 
that pure mathematics has its sole raison détre in its function of 
providing useful tools for application in the physical sciences—a 
prejudice which did much to retard the due development of pure 
mathematics in this country during the nineteenth century—is by 
no means extinct. Buta great department of thought must have 
its own inner life, however transcendent may be the importance of 
its relations to the outside. Even with a view to applications, if 
mathematics is to be adequately equipped for the purpose of coping 
with the intricate problems which will be presented to it in the 
future by physics, chemistry and other branches of physical science, 
many of these problems probably of a character which we cannot at 
present forecast, it is essential that mathematics should be allowed 
to develop itself freely on its own lines. Who knows what 
weapons forged by the theories of functions, of differential 
equations, or of groups, may be required when the time 
comes for such an empirical law as Mendeléeff’s periodic law 
of the elements to receive its dynamical -explanation by means of 
an analysis of the detailed possibilities of relatively stable types of 
motion, the general schematic character of which will have been 
indicated by the physicist ? 

The belief is very general amongst instructed persons that the 
truths of mathematics have absolute certainty, or at least that 
there appertains to them the highest degree of certainty of which 
the human mind is capable. Any considerations tending to weaken 
this belief would’ be disconcerting, and would cause some degree of 
astonishment. Nevertheless there are two facts which are of con- 
siderable importance as regards an estimation of the precise 
character of mathematical knowledge. In the first place, it is a 


fact that frequently, and at various times, differences of opinion 
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have existed among mathematicians, giving rise to controversies as 
to the validity of whole lines of reasoning, and affecting the results 
of such reasoning, In the second place, the accepted standard of 
rigour, that is, the standard of what is deemed necessary to con- 
stitute a valid demonstration, has undergone change in the course 
of time. Much of the reasoning which was formerly regarded 
as satisfactory and irrefutable is now regarded as insufficient to 
establish the results which it was employed to demonstrate. For 
example, since the time of Newton and Leibnitz there has been 
almost unceasing discussion as to the proper foundations for the 
sg-called infinitesimal calculus. More recently, questions relating 
te the foundations of geometry and rational mechanics have much 
eecupied the attention of mathematicians. Both in geometry and 
in analysis our standard of what constitutes a rigorous demonstra- 
tion has in the course of the nineteenth century undergone an 
almost revolutionary change. That. oldest text-book of science in 
the world, “ Euclid’s Elements of Geometry,” has been popularly 
held for centuries to be the very model of deductive logical 
demonstration. Criticism has, however, largely invalidated this 
view. 
With regard to mathematical invention, a most interesting 
account has been written by one of the greatest mathematicians of 
our time, M. Henri Poincaré, of the way in which he was led to 
some of his most important mathematical discoveries. He describes 
the process of discovery as consisting of three stages: the first of 
these consists of a long effort of concentrated attention upon the 
problem in hand in all its bearings; during the second stage he is 
not consciously occupied with the subject at.all, but at some quite 
unexpected moment the central idea which enables him to surmount 
the difficulties, the nature of which he has made clear to himself 
during the first stage, flashes suddenly into his consciousness ; the 
third stage consists of the work of carrying out in detail and 
reducing to a connected form, the results to which he is led by 
the light of his central idea. Thus, after all, a mathematician is a 
human being, not a logic-engine. 3s 
The President remarked that his observations up to the present 
had reference, in the main, to mathematics as a living and growing 
science related to and permeating other great departments of know- 
ledge. The small remaining space at his disposal he would devote 
to a few wordsabout some matters connected with the teaching of 
the more elementary parts of mathematics. Of late years a new 
spirit had come over the mathematical teaching in many of-our 
institutions, due in no small measure to the reforming zeal of the 
* general treasurer, Prof. John Perry. The changes that had 
been made followed a recognition of the fact that the 
abstract mode of treatment of the subject that had been traditional, 
was not only wholly unsuitable as a training for physicists and 
engineers, but was also to a large extent a failure in relation to 
general education, because it neglected to bring out clearly the 
bearing of the subject on the concrete side of things. It is a sound 
educational principle that instruction should begin with the con- 


crete side, and should only gradually introduce the more general - 


and abstract aspects of the subject. At the same time there are 
some serious dangers connected with the movement towards 
making the teaching of mathematics more practical than formerly, 
and in making the recent changes in the modes of teaching, these 
dangers have not always been successfully avoided. Attempts to 
fix too rigidly any particular order of treatment of this subject 
are much to be deprecated and, unfortunately, such attempts are 
now being made. It is quite true that a great mass of detail 
which has gradually come to form part—often much too large a 
part—of the material of the student of mathematics, may with great 
advantage be ignored by those whose main study is to be engineering 
science or physics. Yet it cannot be too strongly insisted on that 
a firm grasp of the principles, as distinct from the mere processes of 
calculation, is essential if mathematics is to be a tool really useful 
to the engineer and the physicist. There is a danger which experi- 
ence has shown to be only too real, that such students may learn to 
regard mathematics as consisting merely of formule and rules 
which provide the means of performing the numerical computations 
necessary for solving certain categories of problems which occur in 
the practical sciences. Apart from the deplorable effect, on the 
educational side, of degrading mathematics to this level, the 
practical effect of reducing it to a number of rule-of-thumb pro- 
cesses can only be to make those who learn it in so unintelligent a 
manner incapable of applying mathematical methods to any practical 
problem in which the data differ, even slightly, from those in the 
model problems which they have studied. Only a firm grasp of 
the principles will give the necessary freedom in handling the 
methods of mathematics required for the various practical problems 
in the solution of which they are essential. 


Tron and Steel Institute, — The Buxton autumn 


“meeting is to be held on September 26th to 30th, and the following 


papers are down for reading :— 
“Electric Steel Refining,” by D. F. Campbell (London). 


“The Hanyang Iron and Steel Works,” by G. Chamier (Hankow — 


China). ‘ 

“The Preparation of Magnetic Oxides of Iron from Aqueous 
Solutions,” by S. Hilpert (Charlottenburg). 

“The Utilisation of Electric Power in the Iron and Steel 
Industry,” by J. Elink Schtturman (Baden, Switzerland). 
~ “Sonie Experiments on Fatigue of Metals,” by J. H. Smith 
(Belfast), 


STERILISATION OF WATER BY MEANS 
OF QUARTZ LAMPS. | 


By MAX VON RECKLINGHAUSEN. 


AurHovucH the subject of sterilisation by means of ultra- 


~ violet rays seems to. be quite a modern one, we find, 


when looking over the literature on the subject, that it has 
been known for a much longer time than the. average 
reader may suspect. 

The earliest time the subject is mentioned seems to be in 


1877 by two English scientists (Downes and Blunt), who 


clearly understood the enormous importance of the action of 
ultra-violet rays on microbes. Since that time we have had 
a good many publications showing the important part which 
the ultra-violet rays of the sun perform in the disinfection of 


Fic. 1.—WESTINGHOUSE CooPER-HEWITT STERILISER, 


the rivers. It is common knowledge in our days that the 
bacterial pollution of rivers, such as is caused by large cities, 
is practically counteracted within a few miles. On the other 
hand, we know that the pollution of water is not changed 
if the water does not flow in the open air, 7.e., under the 
influence of the daylight. ; 

The amount of ultra-violet rays which reaches the earth 
from the sun is very small. It is much more noticeable in 
high altitudes, where it produces the well-known sunburn ; 
it is only just measurable in low altitudes. 

-The idea of producing artificial sources of ultra-violet 
light is not new. The first to demand such a thing was 
the physicist, and the well-known carbon bisulphide lamp 
was the first reliable source. The researches of Finsen 
on the healing action of ultra-violet rays created a new 
demand for such a source, and he and his collaborators 
worked out the arc and spark lamps with metal electrodes 
for this purpose. The next lamp of this kind producing a 
large quantity of ultra-violet light was the mercury vapour 
lamp as invented and worked out by Cooper Hewitt ; in the 
lamip sold for the purpose of owe: “illumination, this ultra- 
violet light is not .appdrent, because thé glass used for the 
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manufacture of these Cooper Hewitt lamps (ordinary lead 
glass) is practically a complete absorbent of ultra-violet rays. 
The first commercial Cooper Hewitt lamps which allowed the 
ultra-violet rays to pass were the lamps constructed by Schott 
and Genossen by means of their ‘ Uviol” glass, which had 
the particular property of being transparent to a large 
amount of ultra-violet rays. These ‘ Uviol” lamps have 
found a similar application to the Finsen lamps. 

Soon after the “Uviol” lamps, Heraeus started the 
production of molten quartz, which is considered the glass 
par excellence for ultra-violet light sources, as it scarcely 
absorbs any ultra-violet rays, allowing practically full passage 
of all such rays produced by the arc .or spark of the metal 
electrodes which are known to be rich producers of ultra- 
violet light. The metal mostly used for these lamps is 
mercury, it being, of all metals, the most suitable and 
best known in its behaviour for vapour electric lamps. 
The pioneer work of Cooper Hewitt made it easy to 
produce such lamps. After some attempts on the part of 
Schnatter and others, Kuech. first succeeded in making a 
really satisfactory commercial mercury vapour quartz 
lamp. 

It is very strange that, once these great sources of ultra- 
violet rays were created, the application of these’ rays for 
such purposes. as*indicated at the beginning of the article 


2}: 


\\ 


A 
Fig. 2.—SECTION OF STERILISER, 


was not thought of for many years, and the literature on 
these lamps does not show us any application of them for 
the study of their action on microbes. Furthermore, the 
patent literature cites only a few cases showing the appli- 
cation of the ultra-violet rays to sterilisation purposes in 
view of their effect on microbes. 

An enormous amount of work on a very large scale has 
lately been done in France on this subject, and has developed 
the entire system of sterilisation on different liquids used 
for alimentary purposes, based on the effect of the ultra- 

. Violet rays created in Cooper Hewitt Jamps made from trans- 
parent quartz. : 
_ The chief work in this line has been done by Prof. Henri 
in the Physiological Laboratory of the Sorbonne University, 
Paris, together with Dr. André Helbronner, who co-operated 
with Dr. von Recklinghausen with a view to developing an 
entire sterilising system of the type described. 

The preliminary work was done by studying the action of 
the ultra-violet rays on different types of microbes, and the 
influence of the different wave lengths, &c. Dr. Roux, of 
the Institut Pasteur, in which laboratory a good many-of 
the experiments were made, presented to the Académie des 

_ Sciences some of the work done by the above-mentioned 
gentlemen. 
«Technically speaking, the results have so far been the 
development of a small water steriliser for hospital use, where 


132 gallons of sterilised. water per hour are produced from 
ordinary city water by means of. one Cooper-Hewitt 
“Silica” lamp, absorbing 3 amperes at 110 volts. A very 
large sterilising outfit is based on somewhat similar ideas, 
which sterilises 3,500 cb. ft. of water per hour, thus-. 
being large enough to treat the entire water supply of a town 
of about 10,000 inhabitants. 

A view of the apparatus and a diagram showing the 
internal arrangements is reproduced herewith. No doubt 
these will prove interesting. 

_ The installation of the lamp is a matter of no difficulty, 
all that is necessary being to connect up the terminals 
provided in the dome top of the apparatus and to make the 
adjustment necessary for the voltage of the particular 
circuit. 

In order that the supply of water delivered from the 
apparatus may be absolutely sterile or sterile to any required 
degree, it is necessary that there should be a-means of dealing 
with the various water pressures met with in different 
districts. To accomplish this, the inlet pipe is fitted 
with an adjustable valve of a special pattern which can be 
readily set, so that, when full open, the delivery from the 
apparatus does not exceed the quantity specified ; this, in the 
ease of the requirement being absolutely sterile water, is 
132 gallons per hour. 

Referring to the diagram, the water enters the chamber 
formed by the outer cone, with a swirling motion. At the 
top of this cone it overflows and finds an outlet at the 
bottom of the inner cone, up which it rises and flows out of 
the discharge pipe at 8B. The swirling motion is maintained 
during the complete passage of the water through the 
apparatus, in order that it may be thoroughly stirred up and 
all microbes presented to the action of the light, the water 
coming under its influence on two distinct occasions. 

Drain cocks P are provided on the apparatus, to 
enable it to be thoroughly drained, should circumstances 
arise whereby it would not be used for a considerable 
time. 

Not only does this system provide, in the case of the 
apparatus under discussion, a continuous supply of sterile 
water available within five minutes, but the water or any 
other liquid that may be treated, is unaffected as far as taste 
is concerned, as it retains all natural gases and salts in 
solution: 

The work of Messrs. Henri, Helbronner and Reckling- 
hausen has also been directed towards the complete 
sterilisation of milk, and this they have also accomplished. 
The apparatus for this purpose, however, is more difficult to 
build than that for the treatment of water. Water is very 
transparent to ultra-violet rays ; milk, however, is practically 
opaque to these rays, and special precautions have to be taken 
so that it shall be thoroughly attacked. 


Lamp-makers’ Sports.—Under the auspices of their 
joint social and athletic club, the Robertson & Osram staffs held 
their fifth annual sports on Saturday, August 27th. The meeting 
took place, by permission of the school governors, in the grounds of 
Latymer Upper School, Wood Lane, Shepherd’s Bush, and was 
carried to a successful conclusion before a large gathering of the 
staff and their friends. The lamp race for the girls, which is quite a 
feature of the sports of lamp-makers’ operatives, was, as usual, a 
great success, there being over 60 entrants. 

The 5-mile scratch race was won by Mr. T. W. Bailey, who made 
a splendid effort in the last lap, and won easily from Mr. Bulsworthy, 
who had led all through. 

The relay race between teams of G.E.C. and Osram & Robertson 
employés was won by the G.E.C. team; who picked up the running in 
excellent style, winning the Wilson Challenge Cup for the third 
time. In the tug-of-war, the Sheppard Cup was won by the 
Robertson team pulling over both the Osram and the G.E.C. teams. 

The mile championship for the Fraser Challenge Bowl was won 
by Mr. L. Hipwell, who ran a fine race throughout, and won with 
plenty to spare; the 100 yards for the Hirst Challenge Cup was 
also a fine race, won ‘by Mr. A. Robinson in 11¢ seconds; second 
and third being Messrs. E. Robinson and A. R. Page. 

Mrs. C. Wilson presented the prizes, after which dancing was 
indulged in to music by the “Clarnico” military band, which also 
rendered good service during the afternoon. 

Our are due to the committee, stewards and stewardesses 

for a most enjoyable day. 
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BUSINESS NOTES. 


“@Osrams” in a Synagogue.—<According to the 
Jewish World, an installation of electric light has recently been 
added to the Bradford Synagogue, consisting of three six-light 
electroliers, carrying 50-c.p. “Osrams” in the body of the 
synagogue, and two seven-light “Osram” candle lamps on the 
Menoreth, on the two sides for the Holy Ark, besides lamps in the 
organ loft, and the two schoolrooms. They were lit for. the first 
time on Shevuoth and proved a great success. It is believed that 
’ this is the first instance of a synagogue in this country being 
illuminated by metal-filament lamps. 


Trade Announcements.—Messrs. GILLESPIE AND 
BEALES, of “ Amberley House,” Norfolk Street, Strand, W.C., have 
been appointed sole wholesale agents by the Berry Construction 
Co., Ltd., makers of the well-known “Tricity” cookers. Local 
agents are being established by Messrs. Gillespie & Beales in the 
more important centres of electrical distribution without delay. 

THE METALLIC SEAMLESS TUBE Co., LTD., of Birmingham, 
announce that Mr. R. Hodgkinson, who has been representing them 
in the Lancashire district, is no longer connected with the company. 
They are considerably augmenting the stocks and general capacity 
of their Lancashire depodts—in Manchester, at 13, Chapel Street, 
Salford, and in Liverpool, at 19, South John Street. 

THE COWPER-COLES GALVANISING SYNDICATE, LTD., of West- 
minster, announce that, owing to the lease of their works at Chelsea 
having expired, and to the large increase in their business, they 
have secured much larger works, known as the Magnet Galvanising 
Works, Bow Bridge, Stratford, E., where a large up-to-date plant is 
being installed for their patent regenerative galvanising, which 
will be worked in conjunction with their improved process of hot 
galvanising (Cowper-Coles patent). The company will be in a 
position to undertake the galvanising of all classes of work, 
including tank work and tubes. 

THE SMOKE CONSUMPTION SYNDICATE, LTD., who control the 
Cowper-Coles patents-for the consumption of smoke, have recently 
erected a plant at Willesden for the manufacture of their caloriser 
bricks. These bricks, which are made of a special material, are 
used as a lining for the flues at the back of the furnace, so as to 
obtain an increased temperature, and at the same time consume the 
smoke. The company is now applying the caloriser bricks to 
water-tube boilers as well as to Lancashire and Cornish boilers. 

Messrs. BALCKE & Co., LTD., have appointed new agents as 
follows :—For Scotland: Messrs. Morris, Warden & Co., 68, Gordon 
Street, Glasgow; for Birmingham District: Messrs. Frank R. 
Cerrito & Co., Exchange Buildings, Stephenson Place, Birmingham. 

THE BRITISH ELECTRIC CALIBRATED FUSE Co. have removed 
from Harpenden to Luton, Beds., as the old works were too small 
and there was no room for extensions. Telephone number: “ 278 
Luton.” Telegraphic address : ‘ Fuses, Luton.” 


Dissolutions and ELEc- 
TRICAL APPLIANCES Co., LtD.—A meeting of creditors will be 
held at 36, Cannon Street, Birmingham, on September 6th ; Mr. H. 
‘Hackett, liquidator. 


Bankruptcy Proceedings.—H. J. BurbeErt, electrical 
engineer, Rugby and Coventry.—Notice is given of a first and final 
dividend of 3s. in the £, payable on September 6th at 12, Cherry 
Street, Birmingham. 


Book Notices.—‘ Journal of the Institution of Elec- 
trical Engineers.” Vol. 45, No. 203. London: E. and F. N. Spon, 
Ltd.—The issue for August contains the following papers :—‘“‘ Short- 
circuiting of Armatures and the Resulting Forces on Armature 
Windings,” by Miles Walker ; “ Turbo Field Magnets for Alternate- 
Current Generators,” by Miles Walker; “ Electric Braking on the 
Glasgow Corporation Tramway System,” by A. Gerrard; “ Hydro- 
Electric Installations of Sweden,” by A. V. Clayton ; ““Commu- 
tation Phenomena in Direct-Current Machines,” by G. W. Worrall ; 
“The Examination of Water by Electrical Methods,” by W. P. 


Digby. 

= Practical Measurements.” By A. W.Siddons and A. Vassall. 
1910. London: Cambridge University Press. Price Is. 6d. 

“ Applied Mechanics and Mechanical Engineering.” Vol. V. By 
Prof. Andrew Jamieson.. 1910. London: Chas. Griffin & Co., Ltd. 
Price 7s. 6d. 

“British Standard Specification for Portland Cement.” Engi- 
neering Standards Committee. Revised August, 1910. London: 
Crosby Lockwood & Son. : Price 5s. net. 

“Workshop Wrinkles and Recipes.” 
Marshall & Co. ~Price 1s. net. 

“ Model Gliders.” By E. W. Twining. 
Marshall & Co. Price Is. net. as 

“ American Street Railway Investments.” No. 17. 
York : McGraw Publishing Co. 

“ Science Abstracts.” Vol. XIII, part 8. Sections A and B. 
August 25th, 1910.. London: E. & F. N. Spon, Ltd. Price 1s. 6d. 
each 


1910. London: Percival 
1910.- London: Percival 
1910. New 


and Shipbuilders.” Vol. XXVI, part 9. August, 1910. London: 
Andrew Reid & Co., Ltd. 

“Year Book of the Michigan College of Mines, 1909-1910,” 
“Graduates of the College, 1909,” and “Views of the College.” 
June, 1910, Houghton, Mich. : The College. 

“British Engine, Boiler, and Electrical Insurance Co.’s Chief 

ineer’s Report for 1909.” Manchester : 12, King Street. 
- “Power and its Transmission.” By Thomas A. Smith. 
London: E, & F. N. Spon. Price 2s, net. , 


THE ELECTRICAL REVIEW. 


“ Transactions of the North-East Coast Institution of Engineers. 


1910. 


Catalogues and Lists,—Mr. C. Fontryn, 83, Mortimer 
Street, Great Portland Street, London, W.—14-page pamphlet, with 
‘illustrations, particulars and prices of “Triumph” contact carbon 
brushes for dynamos and motors. 

MEssrks. WEBSTER & BENNETT, LTD., Coventry.—32-page cata- 
logue (Section ‘‘B”’) containing a number of good half-tone illus. 
trations and descriptive particulars of their multiple spindle-drilling 
machines, the smaller sizes shown being adapted for manufacturing 
purposes and the larger sizes appealing more particularly to rolling 
stock builders, and gas and marine engine builders. Two sizes of 
sensitive drilling machines are also shown. Section “B ” catalogue 
(16 pages) contains a description of horizontal boring machines, 


. made by the Werkzeugmaschinenfabrik Union, of Chemnitz, for 


whom Messrs. Webster & Bennett are sole agents in this country, 
Copies of these catalogues will be sent on receipt of trade card to 
anyone interested. 

Messrs. E. J. DugpDILL & Co., Failsworth.—Leaflet showing a 
new design of dining-room pendant for electricity or gas. 

THE STERLING TELEPHONE AND ELECTRIC Co., Lrp., 200, 
Upper Thames Street, London, E.C.—76-page catalogue (abridged) 
No. 170, in which are given full particulars and a large number of 
illustrations, also prices, of their latest patterns of telephones and 
electric belis. This publication cancels all previous general issues 
of the firm’s catalogues. Special attention is directed to revised 
prices of the U-575 wall switchboard for battery or magneto ringing 
instruments. A separate booklet (No. 168), in which 40 diagrams 
of connections are given, is supplied to customers on application, 
The catalogue before us covers Parlyphones, “‘Twencen” telephones, 
battery-ringing and magneto-ringing telephones, common-battery 
automatic intercommunication telephones, waterproof mining tele- 
phones, portable military *phones, extension switches, condensers, 
junction boxes, waterproof iron-case bells for damp positions, electric 
sirens, electric bell indicators, bell pushes, fire indicators, batteries, 
and a variety of wire and wiring sundries. 

THE GENERAL ELECTRIC Co., LTD., 67, Queen Victoria Street, 
London, E.C.—Several new illustrated price lists have been received: 
X 1,416, relating to “ Witton” switches for 600 volts, single-throw 
and change-over types ; X 1,415, dealing with ** Salford” type iron- 
clad switchgear and house-service and motor cut-outs; E 1,418, 
describing the “Butt” arc lamp, to which full reference is made on 
another page of this issue ; and E 1,419, particularising several special 
lines of electric fans. ; 

THE ELECTRICAL Co., LTD., 122-124, Charing Cross Road, 
London, W.C.—August price list of ‘“‘Aegma” metal lamps. 

Messrs. SCHMIDT’S SUPERHEATING Co., Lrp., 28, Victoria 
Street, Westminster, S.W.—32-page pamphlet, containing on 
alternate pages pictures of locomotives on the great British rail- 
ways which are fitted. with the Schmidt superheater. Facing each 
picture there appears some specification matter relating to the 
engine there shown. Notes on economy and maintenance appear 
on later pages, and a list of engines built in 1910 which are fitted 


+ with these superheaters. 


Messrs. LAMBIE, WRIGLEY & Co., 116, City Road, London, E.C. 
—Leaflet showing, and mentioning the advantages of, the ‘‘ Lam- 
rig” spring lock washer for use on all classes of machinery subject 
to vibration. 

Messrs. ENGINEERING SUPPLIES, LTD., 28, Victoria Street, 
Westminster, S.W.—Illustrated list showing a number of their 
original designs of thermometers, including steel, mercury, com- 
pensation and self-registering thermometers, also graphite pyro- 
meters and other lines manufactured in the firm’s thermometer 
department. 


For Sale.—Messrs. W. Sauispury & Hamer will sell 
by auction on September 15th the entire contents of No. 2, Electrical 
Works, Weir Street, Blackburn. MEssrs. FowLER, RICHARDSON 
AND POTTIER will sell by auction on September 8th a quantity of 
surplus plant and machinery. See our advertisement pages in this 
issue. 


Openings for Foreign Trade.—FRance.—An American 
Consul reports that there is a good opening for gas engines at 
Calais ; also that before many months there will be a good market 
for electric motors and other electric apparatus, as a new electric 
plant is about to be built, 

RoumMaAnrIA.—An American Consul reports as follows :—“ The 
population of Bucharest is about 300,000. The city is very wide- 
spread and covers an area of about 25 square miles. There is at 
present one street railway system operating about 32 miles of 
double-tracked lines, of which 3} miles are electric and 28} miles 
are horse-car lines. Upon these, 138 horse cars and 10 electric cars 
are employed, and the company has six electric cars in reserve. 
All of the cars are small and of inferior pattern. A few were 
purchased from Brill & Co., of Philadelphia, some 15’ years ago, and 
the rest were supplied by Dick, Kerr & Co., of London. - The con- 
cession of the present company expires in six years, and unless an 
extension is obtained its assets “revert to the municipality of 
Bucharest. A new company, 25 per cent. of whose capital is 
owned by the city, has lately obtained a charter, and expects in the 
near future to build and equip 14* miles of electric lines, six of 
which it is stated will be built in the present year. The old com- 
pany is attempting to obtain an extension of its concession, but 
whether it obtain such an extension or its properties revert 
to the city, a consolidation of the two companies will probably 
shortly be effected and the electrification of the entire system will 
then be undertaken.” 

Spain.—According to’ American Consul Charles S. Winans, 


‘Seville is becoming a manufacturing city for many classes of goods, 


but the chief drawback to more rapid development is the great 
expense of motive power, as all the power used is produced by the. 
use of coal or the refuse of olives for generating steam or élec- 


|| 


Vol. 67. No. 1,710, SEPTEMBER 2, 1910. ] 


THE ELECTRICAL REVIEW. | 


tricity. ‘When the irrigation scheme now under discussion 
becomes a reality, several reservoirs will be built at different levels, 
using the water of the Guadalquivir River for the purpose. The 
falls between the reservoirs will be utilised for the production of 
electricity for light and power purposes, making it possible for this 
‘section of Spain to become a great manufacturing centre. Despite 
the high cost of motive power, there are now 202 important manu- 
facturing plants in Seville, the most important of which are, doubt- 
less, the three Government factories, which turn out all kinds of 
war material and employ about 1,700 men. Besides these there are 
18 iron foundries and machine shops, five furnaces for the extrac- 
tion of iron, copper, lead, &c., and two works for the manufacture of 
screws and bolts. The iron and machine shops manufacture all 
classes of iron goods. These 18 factories employ about 3,000 men. 
The iron used is mined in the neighbourhood of Seville. Eleven 
textile factories for the manufacture of cotton and jute goods are 
now in operation. A new factory, to be equipped with modern 
machinery for the manufacture of cotton, linen and jute goods, is 
now in course of construction, and when completed, Seville will 
occupy first place in Spain for the manufacture of this class of 
goods. This factory has a floor space of 27,000 -sq. ft., and the 
ymachinery is to be driven by a 500-H.P. electric motor. Four 
important flour and corn mills, all equipped with modern machinery, 
are located in Seville, while in the towns and villages throughout 
this section of Spain are smaller ones, mostly poorly equipped, but 
whose production is considerable. Numerous other industries 
exist here, as, for instance, a brewery equipped with modern 
installations and machinery. There is one large electric light plant 
with three sub-stations, and one plant for electric power for street 
railways and industrial concerns. 
_ -Maprip.—It is stated in a recent trade repo® that hardware 
and similar supplies, presumably including electrical devices for 
. light and power, should be much in demand for improvements here. 
The city has hitherto been without suburbs, but additions, com- 
prising modern houses, are now springing up. The Government is 
erecting a large building for its Department of Posts and Tele- 


’ graphs, a large modern hotel (185 rooms) is being built, and a 


club-house, which has cost £160,000, is nearly completed. Electric 
elevators are being put in 50 apartment houses, which are now 
being put up. These few facts are merely an index to progress in 
=— it seems to us, the British electrical trader might play a 
part. 

TURKISH TRADE.—Merchants and others doing business in 
~ 3 Turkey, are shortly to make a commercial pilgrimage to 

y- 

An American Consul has written home a very plainly worded 
report telling Americans'why they do not secure more business in 
Saloniki. “You do not get into direct touch with importers ; 
you are ignorant of the district; you are unwilling to adapt 
your goods to its needs; you are ignorant of the standing of 
the more solid business houses, and so you demand unusual terms 
of payment ; you neglect to study the routes of transportation and 
freight rates, and so you do not quote c.if. Saloniki; American 
exporters are lacking in zeal.” This shortly stated, and in our 
words, is the substance of the chastisement. The report goes on to 
advise the sending of an “exposition ship” stocked with a large 
line of goods of all sorts. When Russia did this not long ago, the 
experiment was a great success ! 


LIGHTING and POWER NOTES. 


Adwick-le-Street.—A scheme of main sewerage and 
sewage disposal which will involve the use of automatically con- 
trolled electrically-driven centrifugal pumps, and is being designed 
by Messrs. D. Balfour & Son, of Newcastle, is to be carried out. 


Argentine.—Some time ago, due to the shortage of 
water in the San Roque dam, the Cordoba Government built a 
steam power house in the city, so as to make up the shortage in the 
output of the hydro-electric station. As the Electric Light Co. 
has now built a new steam station in the city, the Government 
station is no longer required, and it will shortly be put up for sale. 


Asiatic Turkey.—The ancient city of Tarsus has 
recently been lighted by electricity under a concession. The power 
is taken from the Cydnus River. About 1} miles from the city an 
80-H.P. turbine and dynamo furnishes sufficient power for 1,000 
lamps ; 450 are now used to light the streets of the city, and 
the remainder will. be furnished to private consumers. It is 
proposed to extend the system to Adana and Mersine.— Commercial 
Intelligence. 


Bispham,—The U.D.C. has applied to the B. of T. for 
consent to use overhead wires for supplying_current from the 
generating station to be erected in Red Bank Road to Richmond 

lace, Glynn Estate ; from the generating station to Norbreck, and 
from Norbreck Road to Anchorsholme. * : 

The U.D.C. on August 23rd finally adopted the E.L. schemé the 
total cost of which, with a refuse destructor plant, is £9,855, for 
which sum a loan has been applied for. The total is made up as 
follows :—Electrical equipment, plant, mains, &c., £7,200 ; site for 
Senerating station and formation of streets, &c., £2,105 ; building 
for patent dust manipulator, £550. 


Blackrock.—At the meeting of the Urban Council last 
week, a letter from the B. of T. was read asking what action the 
Council intended to take in regard to its electric lighting order, 
which would shortly expire. After discussion it was decided to 
apply for a further extension of time. Rem 


Braunton,—Mr. A. Alan Jenkins, A.M.I.E.E., who was 
consulted by the P.C. as to the E.L. scheme submitted by Messrs. 
Crompton, has reported favourably, both as to the scheme and 
the price to be charged for public lighting—2°lid. per unit. The 
P.C. will meet next week to definitely decide as to the adoption of 
the scheme. 


Bury St. Edmund’s,—A L.G.B. inquiry was held on 
August 24th into the application of the T.C. for a loan of £1,463 
for additional plant at the electricity works, viz., a 200-KW. engine, 
switchgear, pipework, &c, There was no opposition. 


Chelmsford.—The B. of G. has been recommended to 
adopt power for driving machinery at the workhouse laundry, at an 
estimated cost of £560. 


Consett,—On the occasion of a fire at the Stoney Heap 
Pit of the Consett Iron Co., Ltd., last week, the oil engine driving 
the pump was disabled, and there was danger of the workings being 
flooded. With commendable enterprise, the Cleveland and Durham 
County Electric Power Co. ran a cable to the pit head and installed 
a step-down transformer with a 60-H.P. motor and pump. This 
effectively prevented any flooding of the pit. . 


Continental Notes,—Spai.—According to Commercial 
Intelligence, a British ‘company has purchased from the Spanish 
holders a concession for the construction of dams across the River 
Ebro at certain points, and is about to build a dam on the Ebro at a 
point some 20 miles from a place known as Mora del Ebro, at a cost 
of about £200,000. The water thus impounded will, it is calculated, 
give from 30,000 to 50,000 H.P., and enable the company to supply 
all the towns and villages for some 150 miles around with electric 
power. 

Dundee,—In the endeavour to settle the differences which 


are well known to exist amongst them, the electrical contractors » 


and the Corporation electrical engineer have had a meeting. It is 
stated that an arrangement has been come to by which it is hoped 
that friction will be considerably lessened, if not entirely prevented, 
in the future. 


Greystones,—At the adjourned meeting of the Rath- 
down (No. 2) R.D.C. last week, a communication was received from 
the L.G.B. in reply to the Council's proposal to obtain a loan for the 
purpose of providing public lamps in Greystones for lighting by 
electricity. The L.G.B. stated that it was not aware that it had 
any authority to empower the Council to borrow, if it did not 
intend to apply to the B. of T. for a provisional order, or licence 
authorising it to supply electricity. The solicitor to the Council 
also wrote similarly. Mr. Hewson said that in Ballinrobe and else- 
where in the West of Ireland the urban councils did their lighting 
without any provisional order. It was the policy of the L.G.B. to 
play into the hands of the B. of T. and put expense on the taxpayers, 
and they should carry out the lighting without bothering with the 
B. of T. The further discussion of the matter was adjourned 
pending inquiries. 

Halifax.—The Electricity Committee has considered a 
recommendation of a sub-committee to spend £10,000 on new 
plant at the electricity works. It was stated that the suggested 
expenditure was necessary owing to the greatly increased demand 
for current for power purposes, and the fact that at present the 
works are taxed to their fullest capacity. 


Haslingden,—At the Town Council meeting on August 
25th, it was reported that the B. of T. had sanctioned the arrange- 
ment whereby Accrington Corporation should supply electricity to 
Haslingden; it also agreed to defer revoking the. Haslingden 
Electric Lighting Order for one year from September 30th. The 
Mayor expressed pleasure that this matter, which had occupied. so 
much time, was now settled. Ifin 12 months’ time they got a 
reasonable number of consumers, the undertaking would be likely 
to prove successful. 


Iceland.—The question of gas v. electricity has been 
exercising the Reykjavik T.C., half the members of which are 
women. The women voted unanimously fora gas installation, on 
account of its facility for cooking ; the men went solid for an 
electrical plant. The Mayor gave his casting vote with the women, 
and arrangements are now being made for the erection of a 
gasworks, 


India,—According to the Times correspondent | at 
Bombay, a company is being formed there to put down plant to 
utilise certain available water power at Lanauli, in the Western 
Ghats, in the generation of electrical energy and for the trans- 
mission of the same for power purposes to the mills and factories 
in the Bombay district. The scheme is to equip a plant of 
30,000 H.P., the capital of the proposed company being £1,133,220. 


Japan.—According to the last Japanese mail the Govern- 
ment has granted a charter to the Kinugawa Hydro-Electric Co. to 
supply electric power to the Tokio Railway. The period of the 
charter is 25 years, and all wires must be carried underground, 
except where special permission is obtained from the municipal 
authorities of Tokio, 
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Llandudno.—The U.D.C. has decided to install two 
ei pa mechanical stokers at the electricity works, at a cost of 
£260. : 

The Council has decided not to support the Bill of the I.M.E.A. 
seeking powers for local authorities to supply fittings, &c., and to 
undertake wiring work. : 


~ Manchester.—Mr. Percival, secretary of the Man- 
chester Ratepayers’ Association, replying to a statement of a 
representative of the Manchester Retail Traders, that the latter 
Association had satisfied itself that the Local Government Board’s 
decision regarding the recent electricity loan was just, says 
no answer has been received from the L.G.B. in reply to his 
(Mr. Percival’s) letter asking upon what authority the Board 
relied for dispensing with a public inquiry, though the Rate- 
payers’ Association had been informed by the Electricity Com- 
mittee that the Board acted as it did by virtue of the Electric 
Lighting Act, 1909. According to the accounts furnished to the 
Ratepayers’ Association by the Electricity Committee, tentative 
sanctions for recent loans to the amount of £34,000 were granted 
in 1907, and this money had now been spent. In round figures, the 
sum of £30,000 had been spent in providing equipment for 23 con- 
sumers who, with one exception, were large manufacturers, and 
they were, according to the admission of the Electricity Committee, 
supplied with current at cost price. The total capital outlay of the 
Electricity Committee was £2,680,800, and the sole return from 
that to the general body of ratepayers this year is £15,000, or less 


_ than ¢ per cent., obtained under great pressure. In any case, the 


operations of the Electricity Committee “ought to be dealt with in 
full daylight when applications for large sums are made, for it is 
only at a public inquiry that the policy of the Committee can be 
searchingly, and therefore adequately, examined. The. action of 
the L.G.B. is a new departure, and in a wrong direction, and it 
should be resisted in every legitimate manner possible.” 


Ramsbottom,—Five years ago the H.T. mains of the 
Lanes, Electric Power Co: were carried through Ramsbottom to 
their extremity at Edenfield; a transforming chamber has now 
been erected in Paradise Street, and fitted with the necessary trans- 
forming machinery, receiving H.T. current at 10,000 volts. The 
L.T. network is carried to the works of the Shuttleworth Weaving 
Co., which are now to be driven by electricity instead of steam, 
while they are also to be electrically lighted.- Quite a number of 
business firms in the town have placed orders for the electrification 
of their premises, and the supply of electricity which is now avail- 
able for domestic and industrial purposes is sure to have a marked 
impetus in the direction of the development and expansion of the 
district 

South Hylton,—Owing to the growth of the demand for 
electric light and power in this district, the County of Durham 
Electric Power Distribution Co. is making important extensions to 
its sub-station in the South Hylton village which will bring its 
capacity up to 2,800 H.p. New transformers, by Brown, Boveri and 
Co., supplied by Messrs. Richardsons, Westgarth & Co., are being 
installed, which will be operated by means of high and low-lension 
switchgear supplied by the Electrical Company and by Messrs. 
Reyrolle & Co., of Hebburn-on-Tyne. The sub-station is fed from 
ae gpa trunk main from the company’s power station at 

arville 


Seaton Delaval.—There having been a considerable 
growth in the use of electric power at Blyth and the local col- 
lieries, a large sub-station with a capacity of over 4,000 H.P. has 
recently been installed by the Newcastle-on-Tyne Electric Supply 
Co, for supplying, among other purposes, the Co-operative Stores. 
Its dimensions are 47 x 22 X 26 ft. high. and it will contain 
five transformer chambers. The transformers and the high-tension 
switchgear are supplied by the Electric Co., of London, the low- 


’ tension switchgear by Reyrolle & Co., of Hebburn-on-Tyne. The 


power will be supplied to the sub-station from the central power 
station of the company at Carville through its 20,000-volt northern 
trunk main. 


Tasmania,—The Longford Municipal Council has just 


‘started an electrical installation for street and private lighting. 


An 80-H.P. Crossley suction gas plant and 45-Kw. generator, 
together with a battery, booster, &c., have been provided, and some 
30 street lamps and 550 private lamps are being installed. 


Todmorden.—A_ 1L.G.B. inquiry was held on Friday last 


relative to the applieation of the Corporation to borrow £300 for 
lighting the Town Hall by electricity. 


West Ham.—The T.C. has received from the L.G.B. 
sanction to loans of £118,525 for electricity purposes. 


TRAMWAY and RAILWAY NOTES. 


Argentina.—According to the Review of the River Plate, 
the Sante Fe municipality called for tenders for the electrification 


_of its tramways about a year ago, but rejected the proposals which  . 
were made. Fresh tenders have now been received which it is_ 


stated are not so advantageous as the previous ones. 


Australia.—The sttfke of the Perth (W.A.) Tramway 
©o,’s employés still continues, but it is consider’d that it will not 
miuch longer, ‘as the company has thanaged to stirt small diy 


Chile.—During the year 1909 the Government gaye 
much attention to the question of electrifying its line betwéen 
Valparaiso and Santiago, a distance of 114 miles. The route isto 
be double-tracked throughout before proceeding with electrification 
proposals, one of which has been submitted by an Italian concern, 
which proposes to take its pay out of the savings made by elec. 
trical working. 


Continental Notes,—AvstRriaA.—Good progress is being 
made with the conversion of the tramways in the town of Agram, 
Croatia, to electric traction, about 4 miles of the reconstructed liries 
having just been opened for traffic. 

BELGIUM.—La Société des Tramways Bruxellois has secured a 
concession for a new line of electric tramway from the Avenue de 
la Reine, at Laeken, to Jette-Saint-Pierre. 


Hastings.—A case of a somewhat unusual kind was the 
recent arbitration under the Workmen's Compensation Act, arising 
from the claim of a driver against the Hastings and District 
Electric Tramways Co. The motor man, William Remane, alleged 
that his eyesight had suffered from flashes at the studs under 
approaching cars while driving on.the Front: line, which it will be 
remembered is equipped on the Dolter surface contact system. He 
gave evidence tending to show that his vision was normal during 
the years he had driven overhead trolley cars, but had become 
defective—causing him to loose his employment as a driver—since 
working cars over the Front section. The defective nature of the 
Dolter system was admitted by the tramway company, but not that 
the appliances were defective. Medical and other evidence was 
called on behalf of the plaintiff, one witness expressing a prefer- 
ence for viewing a 1,000-c.P. arc rather than the severer 
flashes on the line. Eventually the judge decided to hold over his 
decision in view of the importance of the case. ~ 


Keighley.—The question of applying for powers to 
construct additional tramways was mentioned at the last meeting 
of the T.C. After some discussion, it was decided that permission 


_be given to the Tramways Committee to inspect a system of track- 


less trolley vehicles. 
London.—The widening of Bishopsgate Street Without 


has been commenced, and when completed will provide a 70-ft. 
thoroughfare, which will enable the L.C.C. tramways to be extended 
from Shoreditch High Street into the precincts of the City. 


Milnrow.—The U.D.C. has received a prov. order for the 
extension of the tramways from Firgrove to Newhey, and the 
construction of the lines will be proceeded with forthwith by the 


Rochdale T.C. 


Newcastle-on-Tyne,—At a meeting of the Tramways 
Committee on August 24th, the town clerk reported that the Néw- 
castle Guardians Assessment Committee had agreed to reduce the 
assessment on the’ city tramways to the figure suggested by the 
Tramways Committee. The appeal, which had been entered for 
hearing at the coming Newcastle Quarter Sessions, will therefore 
be withdrawn. Our correspondent adds: The settlement arrived 
at with the Assessment Committee is an important one, and, caleu- 
lated on the present rates, will effect a saving of nearly £2,000 
annually to the tramways undertaking. In 1907, after arbitration 
proceedings in which Sir Francis Blake acted as arbitrator, the 
assessment was put at £32,000, being based on a year of high 
profits and low expenses. Subsequently the figure was brought 
down to £30,000, but when a further reduction was asked forona . 
worse balance-sheet, a readjustment was refused. An appeal was 
entered at Quarter Sessions, but when the award of Sir Francis 
Blake was re-examined by the Assessmént Committee, it. was found 
that the tramways were paying on a value greater by £4,000 than 
that on which they ought to have paid. Consequently the assess- 
ment was reduced to £26,000. 

The sub-Committee of the Corporation Tramways Committee 
has made a tour of.the surrounding district with a view to 
arranging extensions of the present system, the extensions being 
mainly proposed to be on the trackless system outside the city 
boundaries, but within the city the present system of tramways 
is proposed to be continued. One-of the extensions is proposed, by 
way of Shieldfield, on to Jesmond Road, and Heaton Cemetery, 
making a circular route by Chillingham Road to the existing lines 
in Shields Road. It is also suggested that trackless services be 
arranged between Scotswood and Newburn, and Scotswood and : 
Blaydon. At present there are no trackless cars on Tyneside, 
although the Gateshead and District Electric Tramways Co. recently 
endeavoured to obtain powers for their use. _ 


Portsmouth.—The assessment of the tramways having 
been raised from £31,747 gross and £15,534 rateable to £40,510 
gross and £23,510 rateable, the Corporation has unsuccessfully 
appealed against the same. It has been decided to retain the 
services of a firm of rating experts to investigate the Assessment 
Committee's figures. 


Swansea.—On appeal the assessment of the Tramway 
Co.'s undertaking has been reduced from £7,970 to £7,495. The 


latter figure is an increase of £1,600 on the old assessment. 


Torquay.—The B. of T. has appointed Mr. Archibald 
Reed as arbitrator to act in the dispute which has arisen between 
the T.0. and the Tramway Co. as to. the use of the stud system. 


The suey contends that it is not possible to effect an improve- 


rent in the workitig of the stud system, while experts engaged by 
the 'T.O, sdvise that the systent perfected, 
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U.S.A.—A further attempt is to be made to improve the 
yentilation of the New York subway by the installation of fans on 
50 cars; all the cars will be similarly equipped by next summer at 
acost of over $100,000. Four fans are to be fixed in the roof of 
each car. 

Wigan.—Acting on the recommendation of Mr. C. W. 
Mallins, manager of the Liverpool Tramways, a brief réswmé of 
whose suggestions was reported in our issue of August 19th, the 
Tramways Committee has decided to construct a new loop and 
extend certain present loops between Union Bridge, Newtown, and 
the Market Place, to construct a new loop in Station Road, opposite 
the Great Central Railway Station, anda new loop in Scholes, 
between Union Street and Wellington Street. This will facilitate 
the services on the routes concerned, and, at the same time, will 
provide a more satisfactory running of the cars on the Ashton, 
Pemberton and Orrell routes. The Committee also decided to 


purchase six new double-Ceck single-truck covered-up cars, for 


service on the Standish route, 


— 


TELEGRAPH and TELEPHONE NOTES. 


Anglo-Continental Telephones,— A deputation of 
English postal engineers and officials has been conferring with the 
German authorities with a view to obtaining an improvement of 
the German landlines, so as to facilitate speech between London and 
Berlin over the new French cable. 

The French Director of Telegraphs says that probably the French 
Government will decide to lay a new cable between Cape Grisnez 
and Dover, in which case a reduction of the rates may be considered. 


Italian Telephones,—The Bill for extending the Italian 
telephone system relates to 21 sections, the four longest being 
Genoa-Milan, 108 miles; Venice-Udine, 79 miles; Rome-Naples, 
161 miles ; and Catania-Messina, 63 miles.—B. of 7. Journal. 


“Marconi Press Agency.”—lIt is stated that the 
Marconi Co. intends to organise an agency for the purpose of 
receiving news from the principal liners at sea in all parts of the 
world. 


New Atlantic Cable—The Mackay Companies are 
understood to have arranged to lay another cable on the Ireland- 
gage ace’ York route at a cost of some three million 

ollars. 


Wireless Telegraphy.—According to the Standard’s 
American information, a wireless message was last week success- 
fully transmitted from a moving aeroplane at a height of 500 ft., 
a mile distant from the receiving station. 


Wireless Telegraphy at Cape Town,—It would appear 
that there is a likelihood of wireless telegraph stations being estab- 
lished at Cape Town and on the Cape Coast. Many of the liners 
which regularly call there are now fitted with wireless, and so far 
Durban is the nearest land station. The Union Castle Co. are only 
awaiting the erection of a wireless station at Cape Town ‘before 
giving orders for the installation of wireless apparatus on all their 
principal boats. Two new steamers for the P. and O. branch ser- 
vice vid the Cape, which are being built by Messrs. Laid & Co. will 
also be fitted with wireless. The numerous telephone and tele- 
graph wires stretching in all directions across the docks are now 


. being cabled, and several unsightly and dangerously situated tele- 


graph standards will be removed. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Aberaman,—September 12th. Electrical goods, for the 
Powell Duffryn Steam Coal Co., Ltd. Stores Manager, Aberaman 
Offices, near Aberdare. 


Atherton (Lanes,),—Tenders are to be invited for 
materials required in connection with a new main in Bag Lane and 
low-tension cables along Wigan Road. Mr, C. T. Astbury, electrical 
engineer, Town Hall. : ‘ 


Australia,—September 7th. Battery material and glass- 
ware for the P.M.G.’s Department in Queensland. See “Official 
Notices” July 22nd. 

September ge hs and telephone material, for the 
P.M.G.’s Department in Victoria. See “ Official Notices” August 5th. — 

September 27th.—Electric lamps for the P.M.G.’s Department in 
Victoria. See “ Official Notices” August 12th. 

October 44: —Telegraph and telephone insulators for the P.M.G.’s 
Department in, States. See.“ Official Notices” August 12th. 
O3b3ber —Telegraph and telephone material, for the P.M.G.'s 
D.p.t.ment in Victoria See “ Official Notices” August. 19th, 


October 4th.—Telephone material, for the P.M.G.’s Department 
in Victoria. See “ Official Notices” August 19th. 

October 5th.—5,000 porcelain insulators, for the P.M.G.’s Depart- 
ment in New South Wales. See “ Official Notices” August 19th. 

October 17th.—Telegraph and telephone material, for the Deputy 
Postmaster-General, Hobart. Commonwealth High Commissioner's 
Office, 72, Victoria Street, London. 

Victor1A.—Telephone cable and insulators, for the P.M.G.’s 
Department in Victoria. See ‘“ Official Notices” to-day. 

MELBOURNE.—H.M. Trade Commissioner for Australia (Mr. C. 
Hamilton Wickes) reports that tenders will be received at the office 
of the Deputy Postmaster-General, Melbourne, as follows :— 
September 6th, for the supply of 100,000 porcelain insulators 
(Schedule No. 375); October 18th, for 23 miles of telephone ‘cable 
(Schedule No. 284), and 500 composition insulators (Schedule 
a ie October 25th, for 10,000 Cordeau insulators (Schedule 

0. 373). 

The Australian Mining Standard of July 27th states that tenders 
will be received at the office of the Deputy Postmaster-General, 
Melbourne, up to September 20th, for the supply of telegraph and 
telephone material (Schedule No. 308). Local representation is 
necessary in each case. Copies of the specifications and forms of 
tender in regard to each of the foregoing contracts may be had 
from the High Commissioner in London for the Commonwealth 
of Australia, 72, Victoria Street, S.W., where also preliminary 
deposits may be paid. Copies of the specifications may be seen by 
British firms at the Commercial Intelligence Branch of the Board 
of Trade, 72, Basinghall Street, London, E.C.—B. of 7. Journal. 

° TasMANIA.—October 17th. Telegraph and telephone instruments 
and material, for the P.M.G. See “ Official Notices ” to-day. 


Belgium.—September 14th. La Société Nationale des 
Chemins de Fer Vicinaux, of Brussels (14, Rue de la Science), are 
inviting tenders for the supply of the electrical rail connections 
pr gee by the company during the year ending September 
30th, 1911. 


Brighton,—Tenders are to be invited by the T.C. for 
the supply of pipes, valves, &c., to carry out the new condenser 
circulating system in connection with the electricity works. 


Caleutta,—September 19th. Motor-generators, turbo- 
alternators and condensing plant for the Cossipore station and sub- 
stations of the Calcutta Electric Supply Corporation, Ltd. See 
“ Official Notices ” August 26th. 


Canada,—The Canadian Engineer states that under the 
heading Fort William, Ont., that the Joint Street Railway Board 
favours the purchase of an electric locomotive, to cost about $15,000. 


Carlisle.—September 5th. Coal storage and conveying 
plant for the City Electricity Department. See “ Official Notices ” 
August 19th. 


Chile.—September 30th. Three multiple dynamos and 
searchlights, also machines and tools, for the Chilian Navy. 
Deposit, 5 per cent. of estimate. Particulars from and tenders to 
the Junta Econémica, Direccién del Material, Valparaiso. See 
Board of Trade Journal. 


Durban.—The T.C. has adopted a recommendation of the 
E.L. and Power Committee that tenders be invited both in South 
Africa and in England for the supply of switchboard, jet condensing 
plant, converters and H.T. cable. / ; 


Egypt.—October 20th. Electrical installation and refri- 
gerating plant, for asylum at Khanka. Specification from Chief of 
Administrative Service, Public Works Department, Cairo; for 
particulars as to tendering see Board of Trade Journal, 


France.—November 1st. The Prefect of the Depart- 
ment of the Yonne, at Auxerre, is inviting offers for the construc- 
tion of a system of metre-gauge electric or steam railways in the 
Department, the aggregate length of the proposed lines being about 
233 kilometres. 3 


Lancaster,—Six 25-H.P. shunt-wound motors, with start- 
ing switches, for Messrs. Waring & Gillow, Ltd. See “Official 
Notices ” August 12th, 


Littleborough.—September 13th. Alternating-current 
(single and three-phase) meters, forthe U.D.C. Hawtayne & Zeden, 
9, Queen Street Place, London, E.C.; or G. H. Wild, Clerk to the 
Council (returnable deposit of £2 2s. to the clerk). 


London,— Hackney.—September 15th. Extension of 
the main switchboard, for the Borough Electricity Department. 
See “ Official Notices” August 12th. 


Mountain Ash,—September 12th. Electrical stores for 
12 months, for the U.D.C. See ‘‘ Official Notices” August 26th. 


Mozambique,—October 12th. The authorities of the 
Harbour and Railway at Lourenco-Marques, Mozambique, are invit- 
ing tenders for the supply of seven electrically-operated cranes, 
ranging in capacity from 1 to 10 tons. 


_ New Zealand,—December 15th, Installations of wireless 


telegraphy at Doubtl y, Gisborne, Cape Farewell, Suituner and 


Doubtless Bay, Gis 
Bluff, Seb “ Offici 1 Notices Atigust 5th, 
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Pontypridd.—September 5th. Low-tension rubber-insu- 
lated cables, with lead or fireproof covering, for the Corporation 
Electricity Department. See “Official Notices” August 26th. 


Rochdale,—The T.C. has decided to invite tenders for 
the construction of tramway extensions from Shawforth to the 
Bacup borough boundary. 


South Africa.—September 28th. According to the 
South African Mining Journal of August 6th, tenders are invited 
by the Durban Corporation for the supply of an elevated jet con- 
denser and piping, switchboard, rotary converters, cables and trans- 
formers. Tenders may be sent to the Corgoration, Durban, or the 
London agents to the Corporation, Messrs. Webster, Steel & Co., 
5, East India Avenue, Leadenhall Street, E.0.—B. of 7. Journal. 


Uruguay,—September 30th. The municipal authorities 
of Tacuarembé are inviting tenders for the equipment of an elec- 
tric generating station and the supply of electric light at San 
Fructuoso. Tenders will be received at the Secretaria de la Inten- 
dencia Municipal de Tacuarembé, Tacuaremb6.—B. of 7. Journal. 


Walthamstow.—September 9th. Supply and erection 
of battery. Particulars from Engineer, Electricity Works ; tenders 
to C. S. Watson, Clerk, Town Hall, by 12 noon on above date. See 
“ Official Notices” to-day. 


Warrington.—September 13. Electrical requisites for 
six months, for the B. of G. Arthur Bottomley, Clerk, Bewsey 
Chambers, Warrington. 


CLOSED. 


Battersea,—The B.C. has placed an order with Messrs. 
Pooley & Austin for a new feeder switchboard. 


Bolton.—The Electricity Committee has accepted the 
following tenders :— 
Newton, Chambers & Co.—Feed-water tank for the electricity works, 


James Bradbury & Co.—Brickwork. 
J. B. Scholes & Sons.—25,000 tons of coal. 


Brighton.—The T.C. has been recommended to accept 
the tender of Messrs. Richardsons, Westgarth & Co. for pipes, 
valves, &c., to connect up the condenser of the new turbine set 
with the harbour, at £870. The work is necessary, owing to the 
existing pipes conveying sea water being partly choked with 
mussels, &c. 


Dewsbury.—The Education Commitiee has accepted the 
tender of Mr. J. T. Foggo for the electric light installation at the 
new schools at Batley Carr, at £100. 


Dundee.—The Corporation has accepted the offer of 
Mr. T. C. Keay to;fit up 500 stair electric lights. The amount of 
the offer is £323. 


Durban,—Our Durban correspondent reports that at the 
last meeting of the Electric Light and Power Committee of the 
Town Council, the borough electrical engineer presented a compre- 
hensive report on the general question of new power plant required, 
as the large demand makes it necessary to take immediate 
steps to increase the plant. In accordance with the advice contained 
in this report, the Committee recommended acceptance of Messrs. 
C. A. Parsons & Co.’s tender for the supply of two turbo-alternators, 
each of 2,000 Kw., for the sum of £12,920. The Council approved. 


Fleetwood.—The Congregational Church is to be lighted 
with electricity. Mr. R. Barron, of Albert Street, has received the 
contract. 


Holland,—The Bergmann Electricitiitswerke Gesellschaft, 
of Berlin, has submitted the lowest tender to the municipal authori- 
ties of Amsterdam for the supply and erection of a steam turbine 
and alternator at the municipal electric lighting station. 


Norway.—The city authorities of Bergen are reported to 
have entered into a contract with the Norsk Elektrisk and Brown, 
Boveri & Co., of Christiania, for the supply of an electric power 
transmission installation, to be erected near the Samnanger Falls. 
The plant is to be provisionally of 10,500 H.P., but is to be capable 
of extension to 28,000 H.P.; the transmission line is to be 21°7 
miles long, and the pressure 50,000 volts. The same company has 
also concluded a contract with the town electricity works of Hamar 
for the delivery of electrical machinery ; whilst an order has 
likewise been booked for a power plant of 6,000 H.P. for trans- 
mission of energy from Skollenborg to Sande for the operation of 
sawmills, 


Walthamstow.—The U.D.C. has accepted the following 
tenders in regard to six double-deck tramcars :—- 

Hurst, Nelson & Co., Ltd.—Car bodies (with spring fenders), 
£1,860; trucks, £426. 

Brush’ Electrical Engineering Co., Ltd.—Electrical equipments, 
£1,684. 

The tender of Bartlett & Sons, at £112,’for a weighbridge at the 
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FORTHCOMING EVENTS. 


Junior Institution of Engineers.—Tuesday, September 6th. At 3.80 p.m. Visit to 
the Naval, Mercantile Marine and General Engineering and Machinery 
Exhibition at Olympia. 

Municipal Tramways Association.—September 21st to 23rd. Annual conference 
at Bradford. 


NOTES. 


The Gutter Press !—Our warmest congratulations to 
Mr. Punch fcr this week’s cartoon, with our fervent hopes that it 
may have the much to be desired result. 


Brussels Exhibition Fire.—The following letter has 
come to hand too late for inclusion in our ‘“ Correspondence” 
columns :—‘ With regard to the erroneous statements published in 
certain quarters that the recent fire was due to electrical causes,- 
and in view of the possible prejudicial influence this might have on 
electrical ‘interests, your readers will be interested to know that I 
have the assurance of the engineer and director of the electrical 
department of the City of Brussels that the fire was not caused 
electrically. 

- “Further, I am assured that the electrical supply in the buildings 
where the trouble started had been cut off some hours prior to the 
fire commencing. 

“My Committee trust you will find space mm your next issue for 
this letter.—H. B. ReENwIcK, Chairman of the Electric Supply 
Publicity Committee.” 


Ozonisation of Water in Russia,—It is reported 
that an important order, representing £600,000, is in prospect for 
the Russian Siemens & Halske Co., of St. Petersburg. It relates to 
a scheme which is on the point of being submitted to the. 
Ministerial Council and which aims at the introduction of a sub- 
stantial improvement in the water supply of St. Petersburg. It is 
proposed, in particular, to construct a special waterworks for the 
sterilisation of the water by means of ozone. The Siemens & Halske 
Co. built a similar plant a year ago, and the approaching presentation 
of the new schemeis said apparently to show that good results have 
been obtained from the ozonisation of water. It is, therefore, con- 
sidered to be very probable that the order in question will be placed 
with the Russian Siemens & Halske Co. 


Are Works Athletic Club,—A very successful and 
highly interesting athletic meeting was held on Saturday last, 
August 27th, on the Wood Street ground of the Are Works Athletic 
Club. The meeting was favoured with fine, if somewhat dull, 
weather, and was on novel lines, being open only to employés of 
Chelmsford engineering firms. The number of entries totalled 234, 
exclusive of the relay and tug-of-war teams, and 125 competitors 
took part in the events, representing the following firms, Messrs. 
Christy's, Hoffmann’s, Marconi’s, Clarkson’s and Crompton’s (Are 
Works). Great rivalry naturally prevailed amongst the competitors, 


. each man striving not only to win a prize, but also to help his side 


gain the most wins, and a large and enthusiastic crowd of 
spectators was, in consequence, treated to some splendid sport. The 
track was five laps to the mile, and the mile relay race was for 
teams of five; four.teams entered, and E. H. Barns (Arc Works) 


’ finished some 60 yards in front of Clarkson’s representative, the 


race thus going to Arc Works. 

The best race of the day was the mile bicycle handicap, W. W. 
Spalding (Marconi’s) losing to Blackburn (Clarkson’s) by inches 
only, in the last few yards, after leading him all the way. W. W. 
Spalding, by the way, was the most successful competitor, winning 
the half-mile bicycle race and the high jump, and being placed 
second, as already stated, in the mile bicycle race. oe 

Messrs. Marconi’s representatives secured the most wins, gaining 
5 firsts, 6 seconds and 5 thirds, being followed by Hoffmann’s with ~ 
4 firsts, 3 seconds and 1 third; Clarkson’s secured 3 firsts, 
1 second and 1 third, the Arc Works gaining 2 firsts, 2 seconds and 
3 thirds, while the nearest Christy’s team could get to a win was 
second in the tug-of-war, which was won by Hoffmann’s. : 

After the racing an excellent open-air cinematograph entertain- 
ment and firework display was given ; dancing also took place, an 
excellent band being in attendance, and the ground was illu 
minated by eight arc lamps, power for which was obtained on the 
spot from the battery of an electric ‘bus. 


Electrical Production of Steel.—It is announced 
from Stockholm that the Swedish Electro-Metal Co. has formed a 
new company by the registration of the Electro-Metal Co. im 
London. The object is the exploitation of the inventions of the 
engineers, Messrs. Lindblad, Grénviill & Stalhane, concerning the 
production of iron and steel by means of electricity in England, the 
British Colonies and North America. The capital of the new com- 
pany is 550,000 crowns, and two Swedish engineers are at the head 
of the undertaking. It is added that the Swedish Electro-Metal 
Co. has commissioned the Iron Industry Bank to erect electrical 
works equipped with the electro-metal furnace near Trollhattan, 
and the bank has sanctioned the expenditure of 250,000 crowns for 
this purpose, and made an arrangement with the owners of the 
Trollhattan Waterfalls for the supply of 3,000 H.p. The Swedish 
iron and steel producers are also interesting themselves in this 
type of electric furnace. It is probable that a large ironworks - 
to be equipped on this system will soon be established in North 


~ America, whilst a furnace of this type is already in course of con- 


struction in Sheffield. The Swedish company, which established @ 
Norwegian Electro-Metal Co. at Christiania a year ago, still possesses 
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the patent rights for the inventions in other countries. Mr. Eyde, 
who has withdrawn from the management of the Norwegian Power 
Co. for the utilisation of the waterfalls in Telemarken, has been 
elected on the board of directors, but will otherwise devote himself 
to the interests of the Norwegian Electrochemical Co., in which he 
and some Norwegian capitalists have secured the majority of the 
shares. It is now the intention of Mr, Eyde to take up the manu- 
facture of iron and steel by means of electric smelting, according to 
the patents of Mr. Grénvall, which were recently acquired for this 
purpose. The scheme aims at the erection, it is said, of works at 
all places on the coast where the conditions are favourable. 


Complimentary Dinner to Mr. Rider.—On Thursday 
evening of last week some of Mr. John H. Rider's friends 
invited him to a quite informal “send-off” dinner at Pagani’s 
well-known restaurant in Great Portland Street, with Mr. S. Z. de 
Ferranti, the President-Elect of the Institution of Electrical 
Engineers, in the chair. He was supported by the following gentle- 
men, who also played the part of hosts : Messrs. P. A. Lange, A. H. 
Preece, W. W. Cook, James Gray, A. N. Connett, Sidney Sharp, 
M. Railing, E. Parry, A. T. Turney, J. OC. Peache, G. W. 
Partridge, J. Shepherd, A. H. Walton, E. J. Fox, H. Kings- 
bury, O. H. Baldwin, H. Scholey, E. G. Izod, H. Alabaster, 
T. E. Gatehouse, H. W. Kolle, and A. P. Zani. Letters and telegrams 
regretting their unavoidable absence were received from Messrs. G. 
Sutton (host), W. R. Cooper (host), C. P. Sparks, Sir W. H. Preece, 
F. Gill (host), F. R. Davenport, Robert Hammond (host), J. E. 
Kingsbury, C. H. Wordingham (host), Hugo Hirst (host), A. L. C. 
Fell, S. Beeton, T. O. Callender, J. S. Highfield and W. Rutherford 
(host). Speeches were confined to the toast of “Our Guest,” given 
in a brief but touching manner by the chairman; the reply of Mr. 
Rider, who spoke very feelingly, being evidently moved by the 
spontaneous and hearty response given by those present to the toast 
of his health and success in his new sphere of operations, and to 
“The Chairman,” proposed by Mr. Sidney Sharp in a somewhat 
lengthy, but highly diverting, post-prandial oration, in which he 
gave many reminiscences of his personal adventures in South 
Africa—so far as could be gathered, some 50 years 
ago—where he was the first to plant the British flag 
in some spot, the name of which we have forgotten. His refer- 
ences to his love for his brother-Boer, and his unabashed statement 
that he had slept for 18 months on the Veldt, with only the sky as 
a coverlet, were received with unfeigned surprise, accompanied by 
cries of “Shame!” During his wanderings, however, Mr. Sharp 
has, at a)l events, discovered the secret of perpetual youth ! 

A menu card, signed by everybody present in their best after- 
dinner caligraphy, will no doubt be treasured by our friend, who 
sails to-morrow for South Africa, as amongst the dearest of 
his earthly possessions, for it will serve as a memento of an eventful 
evening which, we know from Mr. Rider himself, will not readily 
fade from his memory. The dinner was’worthy of Pagani’s famous 
establishment ; the greatest good feeling was evinced by the com- 
pany for their honoured guest, and he must have felt that, by 
his unassuming demeanour and high sense of duty as the chief 
electrical engineer to the L.C.C. during the 10 years he has held 
that appointment, he had endeared himself to’a large number of his 
colleagues, who will wish him God-speed in his new sphere. 


Mine Fatality Claim.—A judgment of much interest 
to mine owners and managers has been- issued by Sheriff MacLeod, 
at Linlithgow. The case was an adjourned one, and arose out of a 
fatal accident to a pump attendant in Pit No. 3, Blackrigg Colliery, 
Torpichen, occupied by the United Collieries, Ltd., the cause of 
death being alleged to have arisen through the deceased coming 
into contact with a faulty joint of a live electric cable. The pro- 
ceedings were against John Leckie, mine manager, Blackriggs, he 
being charged with having failed to see that a competent person 
was on duty and in charge of the electrical apparatus installed at 
the colliery when the same was in use, contrary to the Coal Mines 
Regulation Act, and of the eleventh additional rule for the instal- 
lation and use of electricity established at the said colliery, to the 
effect that a competent person shall be on duty at the mine when 
the electrical apparatus is in use. The Home Office desired a 
decision as to what was a competent person within the meaning of 
the special rules governing the working of electrical plant in 
mines. His Lordship said that the question was whether what Mr. 
Leckie did was sufficient. As he did not know what Mr. Leckie 
did, he could not say whether it was sufficient or not, and there- 
fore found the charge not proven. It seemed to him that His 
Majesty's Inspector of Mines ought always to find out on going to 


_ &mine what the manager had done, and he had taken the liberty 


of suggesting to the Home Office a very simple expedient whereby 

the Inspector should always be able to find out what he had done. 

Mr. Leckie’s real time of anxiety now began, because he would 

not know for some time whether this was a good or a bad judg- 

ment. The Home Office may take the case to the High Court for a 
ision, 


Appointment Vacant,— Yorx.— Meter clerk for the 
Corporation. See “ Official Notices” to-day. 


Educational.—The City of Bradford Education Com- 
mittee has just issued its prospectus of the arrangements for tuition 
in the evening schools, which is of interest to those connected with 
the electrical trades by reason of the fact that at the Branch Com- 
mercial and Technical Schools an electrical course is again being - 
held for electrical engineers, telegraphists, wiremen, electric light 
Workers, car drivers, &c, 

GoLDsmiTHs’ CoLLEGE, London.—Courses of instruction in all 
branches of engineering will commence on September 26th, Sylla- 


seen by British firms at the Commercial 
Board of Trade 


buses of the Engineering Department from the WardeGol | 
smiths’ College, New Cross, 8.E. 


The 1.M.E.A. Bill for Furthér Powers.—We have 
received from the hon. sec. of the Association, Mr. H. Faraday 
Proctor, a list showing that in the promotion of a Bill to give 
municipal electricity suppliers further powers, some 36 authorities 
have agreed to give financial support, 16 will give moral support, 
five favour the proposal, while a dozen will take no action. The 
matter is, of course, still under consideration in many cases. 


Institution and Lecture Notes.—AssociaTIon oF 
MINING ELECTRICAL ENGINEERS.—Steps are being taken to con- 
vene a meeting in Glasgow on September 17th, with a view to the 
formation of a branch, or branches, of the Association in Scotland. 
Particulars can be obtained from the General Secretary, Bank 
Chambers, London Road, Derby. : : 

INSTITUTE OF MeTALS.—The autumn meeting will be held in 
Glasgow, on September 21st-23rd. There will be a reception by 
the Lord Provost and the Corporation, visits to works of metallur- 
gical interest, and an all-day trip to Arran and the Kyles of Bute, 
as well as a programme of six papers. Particulars can be obtained 
from the Secretary, Caxton House, S.W. 


Fatality,—While working in the South Rhondda colliery, 
a miner, named John Jones, was killed. At the inquest on 
Wednesday at Glamorgan, it was stated that while some girders 
were being put up on the main road, Jones picked up a few yards 
of loose wire and fell down, dying from an electric shock.. A 
Home Office expert suggested that whenever repairs were in progress 
the electric cables should be protected and disused wire removed. 
The jury endorsed this opinion, and found that death was caused by 
electric shock. 


Electricity in Agriculture—On Tuesday, August 
30th, at the Royal Horticultural Society’s Show held at Vincent 
Square, London, Mr. J. T. Priestley gave the results of some 
interesting experiments in electrifying crops, that is, running 
wires discharging electricity over fields and through glass houses, 
These experiments have been carried out in order to gain some 
idea of the increase in yield which could be expected from elec- 
trified crops!over the yield from crops not electrified. The 
experiments were carried out at Evesham, and the results 
show that electrified mangold has given 18 per cent. 
strawberries 25 per cent., and wheat 29 per cent. greater 
yield than the non-electrified crops; again, with regard 
to cucumbers, five separate glass houses had been taken, the 
first three of which had current run through them, while the other 
two were not electrified, and the April picking resulted as follows: 
Electrified houses, 487, 485 and 434 cucumbers respectively ; non- 
electrified houses, 214 and 343 cucumbers. Mr. Priestley also stated 
that not only at Evesham was electricity being experimented with 
on these lines, but also at Bitton (Bristol) and in Scotland and also 
in six different places in Germany. The idea was also being con- 
sidered as a means of increasing the cotton crops in Egypt. 


Encyclopedia Britannica,—We have received from 
the Syndics of the Cambridge University Press the information 
that they have taken over from the Zimes the copyright and con- 
trol of the “ Encyclopedia Britannica,’ a new edition of which is 
now in the press. The work will form “a completely new and 
original survey of human knowledge, down to the summer of 1910,” 
and for the first time has been constructed as a whole, and will 
be published as a whole. The last (tenth) edition appeared in 
1902, but the bulk of it was merely a re-issue, with 11 volumes 
added to bring it up to date. We understand that the prepara- 


tion of the eleventh edition was begun by the Times - 


in May, 1903, but the enterprise was found too onerous 
to be carried through as an adjunct to the ordinary functions of a 
great newspaper, and was handed over to the Cambridge University 
Press, in whose care it may be depended upon to maintain and in- 
crease its reputation as the foremost work of reference used by 
English-speaking people throughout the world. It will be issued 
in 28 volumes by the University of Cambridge about the end of 
this year, and will comprise 26,000 pages, in which the work of 
some 1,500 distinguished contributors will be embodied. The 
ordinary edition will weigh 2,000 lb., but a special issue will be 
made on India paper, with flexible binding, which will weigh only 
60 lb., and occupy only 2 ft, instead of 6 ft. of shelf room. 


Brussels Exhibition,—Great credit is due to the 
patriotism and enterprise of the numerous firms which have agreed 
to participate in ‘the new British Section at Brussels Exhibition ; 
from a list given in the Zimes, of August 30th, we note that they 
include in the scientific and engineering sections the following 
exhibitors :—The Cambridge Scientific Instrument Oo., Messrs. 
Gambrell Bros., Messrs. Kelvin & James White, the Morgan Crucible 
Co., Messrs. Nalder Bros. & Thompson, Mr. R. W. Paul, Messrs. 
Mavor & Coulson, and in the decorations and furniture section, 
Messrs. Doulton & Co., Electrelle, Ltd., Messrs. Faraday & Sons, the 
Vacuum Cleaner Co., and Messrs. R. Waygood & Co. . 


St. Petersburg Exhibition.—Referring to the inter- 
national exhibition demonstrating the application of electricity to 
railways, to be held at St. Petersburg from April 15th-28th to 
July 15th-28th, 1911, the Board of Trade Journal states that the 
British Acting Consul at that place has now forwarded copies of 
the programme, form of application for space, &c., which may be 

Intelligence Branch of the 
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Private Meeting.—John Sutcliffe & Co., electricians, 
George Street, Oldham.—The creditors of the above were called 
together a few days ago, when a statement of affairs was presented 


- showing liabilities amounting to £263 I4s. 10d., all of which were 


due to unsecured creditors. The assets were estimated to realise 
£180 6s. 6d., less £1 6s. 8d. for the claims of preferred creditors, 
leaving net assets of £178 19s. 10d., or a deficiency of £84 14s. 10d. 
The assets were as follows :—Book debts, £133 19s, 9d. ; stock-in- 
trade estimated to produce £30; cash at bank, £6 6s. 9d.; and 
household furniture, £10. It was reported that the debtor, who 
was seriously ill, was 80 yearsold. For some time past the business 
had been managed by his son. The latter attended the meeting, and 
informed the creditorsthat his father was unable to make any offer. 
After a short discussion the creditors unanimously resolved that the 
estate should be dealt with under a deed of assignment, with Mr. 
H. L. Price, 1.A., Manchester, as trustee. A committee of inspection 
was also elected, consisting of the representatives of the General 
Electric Co., Messrs. Ward & Goldstone, and Veritys, Ltd. 


OUR PERSONAL COLUMN. 


' The Editors invite electrical engineers, whether connected with the 


technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


- Central Station Officials.—Upon leaving the service of 
the Manchester Corporation to take up the position of station 


superintendent with the Sunderland Corporation, Mz. WILFRED ' 


YorRKE has been presented with a German silver planimeter by the 
staff at the Stuart Street Station, also with a Faber calculating 
rule from some of the men. 

A smoking concert was held on Saturday, August 6th, in connec 
tion with the Electric Light Department of the Durban Corporation, 
when Mr. JoHN RoBERTS, borough electrical engineer, was presented 
with a leather writing case and Goerz prismatic binoculars as a 
token of esteem from the staff, previous to his departure for a six 
months’ holiday in England. There were 53 members present, the 
chair being taken by Mr. J. T. Smith, the power station superinten- 
dent, while the presentation was made by Mr. E. Poole, assistant 
borough electrical engineer, who will have charge during Mr. 
Roberts's absence in England. 

The Secondary Schools Sub-Committee of Burnley T.C. has 
recommended that the borough electrical engineer be paid an 
honorarium of £60 for preparing and supervising the electric light 


installation at the Technical Institute. 


Mr. F. LENG, of the Sheffield Corporation Electric Supply De- 
partment, was, on the 25th inst., presented with a marble clock, on 
the occasion of his departure to take up the position of canvasser 


under the Marylebone Electricity Department. In the absence of - 


Mr. Fedden, general manager, the presentation was made, on behalf 
of the staff and employés, by Mr. Cridge. 
On Tuesday, the Taunton T.C. appointed an electrical engineer in 
succession to Mr. E. B. THoRNHILL. Although the salary offered 
- for the appointment was only £200 a year, there were 82 applicants. 
The post was given to Mr. A. J. Howarp, formerly chief assistant 
engineer at Taunton Electricity Works. : 


General.—The staff of the electrical engineers’ depart- 
ment at Chatham Dockyard has presented a travelling bag, a case 
of pipes, and a safety razor to Mr. W. J. RuopEs, who has been 
ee inspector of electrical fitters at the Cape of Good Hope 


Mr. W. MALLINS (general manager of the Liverpool Corporation 
“Tramways) has been chosen by the Tramways -Committee to attend 
the Sixteenth International Congress at Brussels, together with the 
chairman and vice-chairman; and Mr, Mallins and Mr. Alfred 
Clough (resident electrical engineer) with the chairman and vice- 
chairman, will be the delegates at the annual conference at Bradford 
from September. 21st to 23rd. 

Mr. FRANK CASSELS has not. gone to take up his residence in 
New Zealand as quoted from a Buenos Ayres contemporary last 
week. He has merely gone there on a short visit. 

Mr. H. B. PRENTICE, late branch manager in the Yorkshire dis- 
trict for the Metallic Seamless Tube Co., has joined Messrs. Siemens 
Bros. Dynamo Works, Ltd., as traveller in the Newcastle, Hull and 
Middlesbro’ district. 


Tramway Officials—Mr. Tuomas Tats, traffic super- 
intendent of the Wakefield Tramways, who-has taken a contract 
with Leeds T.C. and the Wakefield and District Light Railway Co., 
has been presented by the tramway staff with a purse of gold. 


Obituary—Mr. R. H. Haynus, M.Inst.C.E., borough 


engineer of Newport, Mon., passed away on August 20th, at the - 


early age of 48 years. Our readers will remember that the deceased 
gentleman acted with M. Arnodin as joint engineer in connection 
with the construction of the Newport electric transporter bridge 
over the river Usk a few yearsago. Z 


. -eumulative first preference and 6 


NEW COMPANIES REGISTERED. 


-Chilian Northern Railway Co., Ltd. (111,449).—This com. 
pany was registered on August 25th, with a capital of £500,000 in £1 shares, to 
undertake a concession granted by the Government of Chile for the construe. 
tion and operatiowf a line of railway from Pueblo to Lagunas, to carry on the 
business. of constructors of railways, tramways, electric light and power works, 
and other public works and conveniences, and to adopt certain agreements, 
the parties to which are not named, The subscribers (with one share each) 
are :—G. Dickson, 20, Lovelace Gardens, Southend, shorthand writer; L, H, 
Butcher, 52, Gaskarth Road, Balham Hill, 8.W., clerk; A. G. Webber, 37, 
Thornton Street, Brixton Road, 8.W., clerk; F. J. Seal, Bridgham, Bourne- 
mouth Road, Merton Park, 8.W., clerk; W. E. Rogers, 31, Links Road, 
Mitcham Road, 8.W., clerk; T. H. Penwarden, 10, Cieveland Park Crescent, 
Walthamstow, clerk; H. Hurley, 25, Sidney Road, Stockwell, 8.W., clerk. 
Private company. The number of directors is not to be less than two or more 
than six ; the subscribers are to appoint the first. 


T. & J. Jackson, Ltd. (111,461).— This company was 
registered on August 25th, with a capital of £11,000 in £1 shares (5,0U0 prefer- 
ence, 5,000 ordinary and 1,000 deferred), to take over the business of elec. 
tricians, electrical and mechanical engineers, machinists, fitters, founders, 
dynamo and motor manufacturers, &c., carried on at 14, Park Road, and 15, 
Hill Street,_Marylebone, by T. Jackson and J. Jackson, as ‘* T. & J. Jackson 
and Co.” The subscribers (with one share each) are :—T. Jackson, 14, Park 
Road, Regent’s Park, N.W., eléctrical engineer ; J. Jackson, Wenlock, Hindes 
Road, Harrow, e'ectrical engineer. Private company. The first managing 
directors are T. Jackson and J. Jackson. Registered office, 14, Park Road, 
Regent’s Park, N.W. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Northwich Electric Supply Co., Ltd. (46,958).—Particulars 
of £11,000 debentures, created December 5th, 1904 (having the benefit of a 
trust deed dated January 12th, 1905, already registered), filed pursuant to 
Sec. 93 (3) of the Companies’ (Consolidation) Act, 1908, the whole amount being - 
now issued. Property charged: The company’s freehold and leasehold here- ~ 
ditaments and general assets. Trustees: Brunner, Mond & Co., Ltd 


J. C. Lyell & Co., Ltd.—Mortgage debenture dated August Ist 
1910, to secure £500, charged on the company’s undertaking, present 
future. Holder: Mrs, H. Lyell, 30, Christchurch Road, Streatham Hill, 8.W. 


Johnson & Phillips; Ltd. (84,968).—Issue on July 28th of 
— debentures, part of a series of which particulars have already been 


Electrical Apparatus Co., Ltd.—A memorandum of satisfac- 
tion in full on August 19th, 1910, of debentures dated October 27th, 1909, 
securing £500 has been filed. 


CITY NOTES. 


French Westinghouse Co, 


THE report of the Société Anonyme Westinghouse, of Paris, to 
which brief reference was made a week ago, states that the degree 
of employment at Freinville was normal during 1909, and the 
results for individual departments at. Havre were also satisfactory, 
but the construction of automobiles was entirely abandoned on 
account of being .unremunerative. Including £3,400 brought 
forward, the gross profits amounted to £51,000, of which £12,000 
was from investments, the total comparing with £71,000 in 1908. 
After meeting management expenses, the cost of increasing the 
share capital, interest charges and depreciation, there remains & 
balance of only £440, as contrasted with £14,000 in 1908, when a 
dividend at the rate of 5.per cent. was distributed. - The report 
states that the Italian Westinghouse Co., in which the company had 
-held the greater portion of the capital of £160,000, paid a dividend - 
of.4.per cent. for 1908. In the meantime the French company had 
disposed of a number of the shares, although still retaining control 
over the undertaking. The Italian market had now been almost 
wholly left to the Italian company. After referring to the 
Hungarian Automobile (Westinghouse) Co., favourable mention is 
made of the Société pour l’Exploitation des Procédés Westing house- 
Leblanc, which distributed 40 per cent. for 1909, whilst the English 
Heintz Co. paid 12 per cent. for 1909, as against 16 per cent. in the 
preceding year, and the Centraa l'Ocean Tramway had, for the first 
time, concluded the year with a profit. The share capital of the 
Frenche Westinghouse Co. was raised from £600,000 to £800,000 
during the year, and the bonds remained unchanged at £300,000, 
but mortgage debt of £160,000 was redeemed. 


South Metropolitan Electric Light and Power Co., 
Ltd.—The warrants for dividends on the company’s 7 per cent. 
cent. cumulative second 


preference shares, for the half-year ended June 30th, 1910, have 
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Yorkshire Electric Power Co, 
Tae directors report that the growth of the company’s business is 


proceeding steadily and satisfactorily. . The company’s customers” 


have increased their demands, and a number of important new 
customers have been connected during the half-year ended June, 
1910. The receipts from the sale of energy and for work charged 
out to consumers, &c., amount to £16,675, against £11,169 and 
, £8,698 respectively in the corresponding halves of 1909 and 1908. 
The gross profit on the revenue account for the half-year is £4,950, 
against a gross profit for the half-year ending June 30th, 1909, of 
£2,599, and a gross profit for the half-year ending June 30th, 1908, 
of £1,250. After payment of mortgage interest (£799 more than 
the corresponding half of last year) the net revenue account shows 
aprofit on the half-year just ended of £2,622, compared with a 
profit for the corresponding half-year in 1909 of £1,070, anda 
profit for the half-year ending June 30th, 1908, of £363. Further 
remunerative business is being pressed upon the company in districts 
not yet covered by the company’s mains, but in order to meet this 


_ further capital is required. On February 15th last, at an extra- 


ordinary meeting of the company, a Bill giving power to issue a 
portion of the unissued shares of the company as preference shares, 
and for other purposes, was submitted te the shareholders. This 
Bill, with slight alterations, received the Royal Assent on July 26th, 
1910. In June, a draft prospectus proposing an issue of £100,000 
of 6 per cent. cumulative preference shares was sent to each 
shareholder, and on July 5th a conference of the shareholders was 
held, when the proposals of the directors were unanimously agreed 
to. It is now necessary to hold an extraordinary meeting of share- 
holders to pass a resolution sanctioning the terms of issue. If this 
isapproved it is intended to offer the issue to shareholders, second 
mortgagees, and customers of the company, and to shareholders 
and customers of Electrical Distribution of Yorkshire, Ltd. 


The. Question of German Amalgamations, 


Various reports of prospective fusions of electrical firms have been 
in circulation on the Berlin Stock Exchange. From a well-informed 
quarter the Berliner Tageblatt learns, however, that there is no 
question, either now or later on, of an amalgamation of the 
Siemens-Schuckert Works, or of the Schuckert Electricity Co., 
with the Siemens & Halske Co., as no reasonable ground could be 
found for such a fusion, whilst, on the other hand, very consider- 


able interests are opposed to it. A closer connection of the 
Schuckert Co., of Nuremberg, with the Siemens & Halske Co., or 


_ with the Siemens-Schuckert Works, of Berlin, is unnecessary, for 


the reason that the Schuckert Co., which, since the transfer of its 
manufacturing business to the Siemens-Schuckert Works, has 
remained purely a participation or trust company, undertook the 
contractual obligation on the formation of the latter company to 
allocate to the Siemens-Schuckert Works, at contractually fixed 
prices, all the orders to be placed or received by the company. A 
transformation of the Siemens-Schuckert Works, Ltd., into a share 
company, eventually by amalgamation with the Siemens & Halske 
Co., is also out of the question within a conceivable period. It 
would only have any signification if it were proposed to dispose of 
partly or wholly, or to place on the market the parts of the 
Siemens-Schuckert Works if converted into shares. - But such a 
measure would not come into consideration for the Siemens and 
Halske Co., which, as is known, possesses the simple majority of the 
parts in the Siemens-Schuckert Works. As far as concerns the 
Schuckert Co., the latter is unable to dispose of the parts in its 
holding without first having asked the Siemens & Halske Co. to 
exercise the preferential rights contractually devolving upon it in 
regard to the acquisition of the parts. As a sale of the parts, or 
of the shares, to be provided in the Siemens-Schuckert Works con- 
sequently does not come into consideration, the motive put forward 

t a very considerable “quiet reserve” would be rendered free for 
the Siemens .& Halske Co. and the Schuckert Co. out of the 
conversion of the Siemens-Schuckert Works into a share company, 
becomes untenable. The shares would possess for both companies 
the same internal value as the parts. It is added that an amal- 
gamation of the Siemens & Halske Co. with the Siemens-Schuckert 
Works would finally serve no technical working object, as both 
companies are now already administered in common. Moreover, a 
considerable expansion in the share capital of the Siemens & Halske 
Co. would be n , but this would be opposed by the endeavour 
of the Siemens family to keep the majority of the shares in its 
Own possession, 


Mersey Railway Co. 


ae half-yearly meeting was held on Friday, at Worcester House, 
allbrook, E.C., Mr, James Falconer, M.P., presiding. 

The CHAIRMAN, in moving the adoption of the report (see ELEC- 
TRICAL REVIEW, p. 308), said he was glad to be able to chronicle 
another half-year of substantial progress. The receipts had in- 
Crease by £1,425, and the expenditure had decreased by £1,274, 
FS hin’ a net increase in revenue of £2,699. If they took the 
th, £ for the whole year.ending June 30th, it would be seen that 
me te -eipts had amounted to £109,016, as compared with £105,421 


for the previous 12 months—an increase of £3,595—whilst the 
working expenses had amounted to £66,986 against. £72,169, a- 
decrease of £5,183, so that there haa veen a net gain during the 
year of £8,778, He thought the shareholders would agree with the 
board in regarding that as a very satisfactory result. If they com- 
pared the present position with the position in the last half-year of 
steam working, the result was very striking. In the last half-year 
of steam working the number of passengers carried was 3,357,000. 
During the half-year now under review the number had increased 
to 7,395,000, an increase of over four millions, or 120 per cent. 
During the same period the receipts had increased from £29,470 to 
£54,653 last half-year, an increase of 85 per cent. The reason for 
the increase was the obvious one which had been made apparent 
from half-year to half-year ever since they adopted electrical 
traction, viz., that largely owing to the facilities which the railway 
gave for connecting Liverpool with the Wirral peninsula, the 
districts which it served had steadily developed and continued to 
develop. There was no saying what the future development would 
probably be, seeing that the railway served one of the finest 
residential situations to be found anywhere in the United Kingdom. 
He did not think anyone could place a limit to the possibilities of 
the place, if they continued to afford the public facilities to get to 
and from Liverpool. As far as the Mersey Railway was con- 
cerned, he believed it was giving the best train service which was 
to be found anywhere in this country, and he had had people over 
from America who had told him that they had no railway equal to 
it there. Their policy would continue to be to give to the districts 
they served the very best service which could possibly be given. 


’ The accounts showed that they commenced the half-year with a 


debit revenue balance of £16,191. They had been able to reduce 
that, as the result of the past half-year’s working, to £11,821, a 
reduction of £4,370. That debit balance stood in the way of pay- 
ment of interest upon the debenture stocks, but: by the Act of 
Parliament which they obtained last session, they would be able on 
January lst next to place that debit balance to capital. Therefore 
from the commencement of next year any profits they might make 
would be immediately available for paying the holders of the first 
of the debenture stocks the interest which was due upon them. 
The holders of those stocks had had to wait a very long time and 
they had supported the shareholders very consistently, and it was 
therefore a great satisfaction to the directors to be able to say that 
there was every-reason to believe that on January lst next they 
would begin to be in a position to earn enough to commence to pay 
upon the first of those debenture stocks. That really was the first 
fruits of the policy which began in 1903 by the equipment of the 
line with electrical traction, and it would be a great gratification 
to the board when they were able to begin the distribution of 
dividends. 

Mr. RoBERT CooPER seconded the motion. 

Mr. PRINGLE, as a large holder of preference stock, and also to 
a small extent as a deferred stockholder, congratulated the board 
upon the present position of the company and its future outlook, 
He said it was quite refreshing to hear the chairman’s speech, and 
to note from the figures given in the report that for the last 15 
half-years the railway had shown a continuously improved position. 
At the present rate of progress the board next July would be able 
to make the first payment on the 1866 debenture stock, and they 
would, no doubt, go on paying the interest regularly from that date. 
After that came the 1871 stock, then the 1882 stock, and then the 
“B” stock, and after that ke hoped it would not be long before 
the preference shareholders would have a look in for their dividend. 
He believed that some of the large railway companies had an eye 
upon their company, but the longer the question of purchase was 


‘deferred, the better price they would get for the undertaking, so 


he hoped the directors would not do anything in that direction yet. 
Mr. G. WILLIAMS suggested that it would be greatly to the 
advantage of both companies if the Wirral Railway could be 
electrified. 
The CHAIRMAN, in reply, said that regarding the sale to any 
other company he was entirely of the opinion of Mr. Pringle, that 


_ with a concern improving as theirs was it would be a very mis- 


guided policy if they were to go running about seeking for 
somebody to purchase it. As to the electrification of the Wirral 
Railway, it was obvious that for the development of the district 
served by that company, it would be a great advantage if the 
railway was worked electrically, for electric traction was really 
very much better adapted for suburban traffic than any steam 
railway, however excellently managed, could possibly be. He, 
however, was not in the secrets of the board of the Wirral Co., nor 
did he know their reasons for adhering to steam traffic. The 
matter was one entirely for themselves. Their relations with the 
Wirral Co. were of the most friendly character, but they had never 
attempted to interfere with one another's business in any way. 
Undoubtedly the characteristic of the district was enterprise, and 
he could not help thinking that sooner or later the natural instinct 
of the Liverpool and Birkenhead people to do the best for their 
districts and their undertaking would bring about the change to 
electrification. While they would welcome the change, there was 
nothing which they could with propriety do in the matter. 
The report was adopted. 


United Electric Car Co., Ltd,—The directors recom- 
mend a dividend of 24 per cent. for the year ended June last. 


Dumbarton Burgh and County Tramways Co.—The 
directors have declared a dividend at the rate of 6 per cént. per 
annum for the half-year on the preference shares, making 6 per 
cent, for the year, : 
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MARKET QUOTATIONS. 


Wednesday, August 31st. 


‘4 
a Acid, Hydrochloric es cwh, oe 
2w itric .. oe ee 22)- 
a, Sulphuric .. ” 5/6 
aAmmoniac, Sal _.. ee 42)- 

a Ammonia, Muriate (crystal) .. per ton = on 

a ” ” ee ee oe ” oe 

a Bleaching powder... .. £5 10 os 
aBisulphideof Carbon ..  .. £18 oe 

a Ferro-Silicon (50 %) os £9 10 

acCopper Sulphate .. .. pes £18 

a Lead, Nitrate ee ee ee ” £25 ee 

a ” White Sugar ee ee ” £238 10 oe 
a » Peroxide .. oe oo £32 ae 
a Methylated Spirit .. +. pergal, 2/6 
a Potassium, Bichromate, in casks per Ib. ~~ oe 
a Potash, Caustic (75/80%) _.. perton 
a Chlorate .. oo’ eo per tb, ee 
a Perchlorate ee ee ” oe 
a Potassium, Cyanide oo id. oo 
a Shellac ow per cwt, oe 
a Sulphate of Magnesia .. perton £4 10 
a Sulphur, Sublimed Flowers .. ” £6 10 oo 
a Soda, Caustic (white7%) £11 a 
a» Chlorate oe ee. per lb, ee 
a» Crystals ee. per ton 6 oe 
a Sodium Bichromate, casks .. per lb, 8d. oe 
@ Cyanide (basis 100 %) .. qd. oo 
METALS, &c. 

b Aluminium Ingots, in ton lots .. per ton £80 oe 
Wire, in ton lots .. £112 
b » Sheet, in ton lots .. £120 oe 
p Babbitt’s metal ingots .. on £38 to £145 ee 
c Brass (rolled metal 2*to 12"basis) per lb. 63d. oe 
C Tube (brazed) oe ” 
c Copper Tubes (brazed) .. .. ” 

” » (solid drawn oe ” 
@ » Bars (bestselected) .. per ton TL 
» Sheet as £71 
e ” ee ” ee 
e ” ” Sheets .. » £74 15 die 
e ” ” £63 5 . 
H.C, Wire per lb, 73d. 

Ebonite Rod oe ee oe ” 6/- ee 
German Silver Wire .. .. 1/6 
Gutta-percha, fine. . eo oe ” 
hh India-rubber, Para fine .. eo 8/4 1/8 dec. 
i Iron Pig (Cleveland warrants) .. per ton 49/2 104, deo, 
1 Wire, galv. No.8, P.O. qual, #14 ee 
g Lead, English Ingot oe ee * £12 15 to £12 17 6 
m Manganin Wire No. 28., per lb. 6/6 
g Mercury ae per bot, £8 12 6 
d Mica (in original cases) small .. per lb. 6d. to 1s, oo 

” ee ” ee 
p Phosphor Bronze, plain lld. 
» rolled bars & 1/03 13d. dec, 

» rolled strip & sheet yi d, dec, 
oPlatinum .. per oz, 130/- 

eBilicium Bronze Wire .. .. per lb. 82d, 
r Steel Magnet,inbars .. .. perton ze 
g Tin, Block (English) oe oe ” £158 to £159 £6 10 inc. 
n_ » Wire, Nos.1tol6 .. ee per lb. 0 $e 
p White Anti-friction Metals .. per ton £45 to £150 
& Zino, (Vieille Montagne bnd.) 5 

a 


Quotations supplied by— 


a G. Boor & Co. i Bolling & Lowe. 

b The British Aluminium Co., Ltd, & Morris Ashby, Lid. 

c Thos, Bolton & Sons, Ltd, } Richard Jobnson & hew, Ltd. 
d F. Wiggins & Sons. m W. T. Glover & Co., Lid. 

e Frederick Smith & Co. oP. iston & Sons. 

f India-Rubber, Gutta-Percha and o Johnson, Matthey & Co., Ltd, 


Telegraph Works Co., Ltd, 
& Sh 


Dp 
W. F. Dennis & Co, 
Eaward Till & Co. 


Gandy Belt Manufacturing Co,, Ltd.—An interim 
dividend at the rate of 6 per cent. per. annum is announced. 

Mackay Companies.—The directors have declared the 
usual quarterly dividend of 1} per cent. on the common shares. 


' Blackpool and Fleetwood Tramroad Co, — The 
half-yearly meeting of this company was held on August 26th, at 
B . Mr. BR. H. Prestwich, the deputy-chairman, who 
presided, mentioned that rates and taxes showed a decrease as 
against last year, brought about by the company’s success in the 
litigation against Bispham Council. During the half-year 997,574 
passengers were carried, an increase of 93,000 over the corresponding 
period of the previous year. The earnings only increased by 


£76. During the past half-year they had again been very fortunate | 


and free from accidents. The chairman then formally moved that 
out of the available balance of £5,228 a dividend be paid at the 


rate of 4 per cent. per annum, absorbing £3,000 ; and that £750 - 
be written off to be placed to depreciation account, thus leaving a _ 


balance of £1,028 to be carried forward, This was seconded by 
Mr, Greenwood and carried, 


STOCKS AND SHARES. 


Tuesday Evening, 


MARKETS have got into rather more cheerful channels, and the 
evidence of abundance of money that was revealed by .the carry- 
over on Monday is no doubt a reason why investment issues have ° 
turned the corner of their recent depression. 

That there must be an early rise in the Bank Rate is regarded as 
inevitable, but its effect seems to have been discounted so far in 
advance that the actual fulfilment of the event may be succeeded | 
even by a recovery, instead of a fall, in prices. 

The electricity supply department has been greatly interested in 
the reply made by the Charing Cross and Strand Company to the 
excursion of the Gas Light and Coke people into the domain of the 
Westminster Electric Supply undertaking. (Incidentally, there are 
some, no doubt greatly ill-informed, who wonder why the Charing 
Cross Company should take up the cudgels, instead of the actual 
victim of the attack.) The retort of the Charing Cross and Strand 
is applauded for its clever defence and fighting spirit, but it has 
had no particular effect upon the price of the Westminster shares, 
which are } better on balance. However, the parcel that formed 
the immediate cause for the weakness of the latter has now been 
placed, and so the market is in so much the better position on that 
account. ; 

Other issues in this market are little altered. Edmundson’s 
Preference rose }, and the Mexican descriptions are slightly 
easier. 
Last week we gave a couple of short tables showing the yields 
upon agroup of Canadian-Mexican bonds. The annexed list gives 
a few of the Debenture stocks obtainable in the market at the 
moment. It must again be remarked that redemption is not 
allowed for in working out the returns :— : 


ELEctrRIC DEBENTURE STOCKS. 
Interest 


Description. Price. Yield. payable. Redemption. 
Bournemouth and Poole 44% 1038 £4 76 IlJan.-July Any time at 107. 
Charing Cross 44% .. .. 1023 4 80 15Jan.-July 1941 at 100, or 

earlier at 102. 
Central 4% Guaranteed .. 102ftee 8186 1June-Dec, 1931 at 100, or 


earlier at 110 
(guaranteed by 
St. James’ 

Westminster 
Companies). 
County of London 44 % Ist.. 107 4 40 1lJan.-July Any time after 
1923 at 115 


Electric Construction 4 % Ist 
Mort 625 6 80 15Jan.-July Perpetual. 


Electric Supply Co. of Vic- 
toria 5 % 1st Mort. .. ae 5126 1Jan.-July By annual draw- 
re ing at 105 or by 
under 
South Metropolitan 4 1st that price. 
Mort. .. 100 4100 1Apr.-Oct. 1981at100, orafter 


1915 at 110. 
Vera Cruz 5% 1st Mort. Debs. 925 5 80 1lJan.-July By sinking fund 


Issued at 913. commencing 
ee 1916 at par or by 


purchase under 
par. 

The Telegraph list is good, especially as regards the Anglo- 
American issues. Investment proceeds steadily, and the supply of 
floating stock is being absorbed at a pace which is almost rapid. 
Dealers find that, having sold stock, they cannot buy it back, and 
are compelled to mark up the prices against themselves, in the hope 
of attracting sellers to the market. Direct Spanish shares and 
Debentures have hardened. Western Telegraphs gained 4, and the 
American group is very materially better. Rumour still swings 
backwards and forwards with regard to the negotiations of the 
Anglo-American with the American Telephone and Telegraph, but 
it is taken as indisputable that some kind of definite arrangement 
is certain to be reached. The latter company’s stock has eased off 
a point. Direct United States shares have gained 15s. Mackay 
Companies’ common stock rose 2, and Globe Ordinary at 10} shows 
a 5s, advancé, National Telephone Deferred is 4 down. 

In spite of the increase of investment business, the Home Railway 
market continues lumpish; with only occasional flashes of improve- 
meht to animate it. Central London Deferred fell 2 on a slight 
pressure to sell. Districts and Metropolitans are also on the lower 
‘side. The travesty of a summer such as we have suffered this 
year has done much to subdue the traffics of the underground 
lines. The investor has not gone so far as to take up electrical 
stocks yet, but is confining his attentions more to those of the 
steam companies. _ 

Traction descriptions are quiet and more or less lifeless for the 
time being. British Columbia Deferred is a trifle easier, but the 
Preference gained }. Mexico Trams have risen a point, and 
Calcuttas 3. Industrials are steady. Henley’s Debenture again 
improved. Brush Second Debenture at 24 is 1 lower. Castner- 
Kellners have retained their rise, and Babcocks are rather better. 
The Rubber share market is dull to stagnant, without any sign of | 
revival, — 
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SHARE LIst oF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


ning, 
d the Business done +| Present 
carry- Present |- - Dividends for the last week ended Yield 
have Share. four yours. Aug. 28rd. Aug. 50th, | Fall —| per cent. 
¥ 
i 25,000 Amazon Co.’s shares,- Nos. 1 to 
eeded 955,196,000 & Telegraph, Cap Stoc $100 | 8 8 8% 187 —140 136 — 
58,000,000 { Do. _Collat. $1000 | 4% 14% 14% 98 —95 98 — 95 448 
i 544 
tedin 558,460 lo-American Tel | Stock | 93% | 85% [£8 39 694 
> th 8,220,770 Apel 8 % Pref. ..  ..| Stock | 6 6 6% 16 | 110 —112 : a : 
8,290,770 go. ferred Stock | 19% | 1% | si- | 25/- —, 265 
f the 49,725 Angio Portuguese Tel Mort Deb. Stock Red. | 100 | 5 5 5 5 ‘1015—1 01: 
44,000 | Chili Telephone, Nos. 1 to 44,000 5 8 8 8 8 : dl oe, a aig: 1 Sie 
re are 2,449,176 Commercial Cable, Sting. Deb. Bk. Red. Stock | 4 4 4 4 ‘84 — 86 84. 854 $13.4 
arine 16,000 | Cuba 10 5 6 6. 6 9 ay 
t 1 De. 10 % Pref. 10 10 10 164— 174 i 
it has 60,710t| Direct. United States Ca 90 436% | 4 15g) 16 153 5 9 
86,000 | “Direct W. India Cable, Reg. 1 to 1,200, R. 100 | 4 4 44% | 44% | 99 —101 99 — 
Stock | 7% |7%/7%| 7% | 182-185 | 192-195 | 1843 | 1 
De. 4% Mort, Deb. Red. Stock | 4 4 4 4 1024— 1044 | 1 104 
“been 300,000 | Eastern Extension, Deb and China Tele. : 1 1 ois 
that 200, 0001 & 8. Afric. Tel., 4% |4%14%14%14%| 100 —102 100 —102 . 1003 8 18 5 
181,127 | Globe Telegraph and Trust .. 4 10 | 54% | 53 54% | 103—1 103 108 
181,197 Do. do. 6 % Pref... oN] 19 — |> Bis 
shtly 150,000 | Great Northern Telegraph, of Copenhagen. . 10 18 293— ai 293— 
‘17,000 | Indo-European Telegraph - 25 .|18 18 138 13 58 — 55 
$41,380,400 | Mac. nies Common | $100 34 4 4 4} 84 — 88 
rields $50,000,000 |" Do. 4% Cum. Pref... ..  .. | $100 | 4 4 4 4 — 
894,190 | Marconi’s Wireless Telegraph 1 Nil | Nil | Nil | Nil — 6-48 
72,680 Video Co., Ltd. Ord. 1 6% 16 6 6 — 
2,225,000 National Telephone, Pref. | 100 6 6 6 6 104 be 1253 
not 8,725,000 | Do. Def.Stock ..| 10 |5%|6 6% | 6 1234—1 
"15,000 | Do. do. 6%Cum.i1stPref. .. ..| 10 |6%|6 6 6 10 — 1 10 — 
15,000 | Do. do. 6%Cum.2nd Pref... ..| 10 | 5 6 6 6 10 — 10 Ss 
250,000 Do. do. 5% Non-cum. 3rd P., 1 to 250,000 5 5 5 5 97 4 310 4 
2,000,000} Do. do. b. _Stook Red. | Stock | 35% | 339% | 34% | 34 97: 
1,983,598 | do. Deb. Stock Red.. 100 | 4 4 4 4 1 100 
ion. 179,318-| Oriental Telep. and 1 to fully paid... 1 1%/|8 8 8 4738 
t 107. 50,000 Do. do. do. m. Pref. 1 6 6 6 6 1 1 a fe LF. 
0, or 195,955 Do. do. do. Red. “Deb. Stock.. | 100 | 4 4 4 4 86 — 88 Ss He 
02. 9,400 Pacific European Tel.,4 4% uar. Debs., 1 to 1,000 100 4 4 4 4 
uter’s 
110 145,955 | Telephone Co. of Egypt, 44% Deb. Red. | 100 | 48% | 489% | 489% | 44 98 —100 = 
d b 8,042 | Submarine Cables T: .. | Cert. | 6 6 6 1380—183 8 
al 120,000 | United River Plate 5 8 8 8 8 
1s ter 40,000 Do. 5% Cum. Pref., Nos. 1 to 40,000 5 15 5 5 5 o- sun 
~ 30°000 Do 4 Dobe 11500 Br 100" rs rs 4% x 4138 
150,000 guar. by Braz. Sub. Te J +: + 
207,980 | Western Telegraph, Lid., Nos 1 to 207,980 10 17%17%17%17%| 186-148 | 14 14g | +3 
800,000 Do. Stock Red. ..| 100 | 4 4 4 4 100—102 100— 
88,321 | West India and Te hy 10 Nil | Nil | Ni #8 eis 
84,563 Do. do. Cum. ist Pref, 8% 6 6% 16% 9 
iraw- 4,669 Do. do. Sam and | 10° | Nil |£26 [15 8— 9 = 8 re 
by 80,0001 Do. do. 5% Debs. Nos. 1,900 10°15%/5%/5 5 100—102 
nder 
-— ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
sing 
by 
naer 
640,000 Anglo-Argentine Trams, 5% Cum. Ist Pref. 1 to 5 5%| 44 4H 90/74 | 89/48 
glo- 500,000 Do. 2nd Pret., 800,000 to 1,800,000| 5 |... | .. |5%|. 4a 
4,465,674 Do. 4% Deb. Stock | Stock | | 92 92 +4) 4 
939,887 | Auckland E. Trams, 5% 1st Mort Deb. Stock :.| 100 | 5 5 5 5 108 —105 108 —105 
pid. 880,000 | Babcock & Wilcox, 1 to 580,000 1 % |20 % |20 % |24 5 
lope "500,000 | British Columbia BE. Rail Def. Ord. Stock . 100 |6 8 8 8 144 —148 143 —147 me 1 a0 
d 400,000} Do.  Pref.Ord. Stock .. .. 100 |5 5 6 6. 124 —128 138 13 
400,000; Do. 5% Cum. Perp. Pret. Stock 100 15% 16% | 5.% 15 -110 —118 8 
the 233,000 | Do. 1st Mort. Deb., 1 to 6,250 40 | 489% | 4 4 .102 —104 102 
212,600 | _ Do. Vancouver Debs., 1 to 2,200 100 100 —103 100 — Nil 
ngs 188,801 Electric Traction 10 il 1 | ‘Nil = 
the 161,487 | do. Pref. ..| 10 16 8% | 14% | Nil |. 3% 84 
1,478,658 Do. do. - Pe Deb. Stoc Stock | 5 5 5% 15 ‘86 — 90 86 
but 528,996 do. b. Stock Red. 45% | 48% | 44% 68 — 73 68 — 
ent 200,000 Insulated and H Cables 5 19 109 10 pa By 
off 500,000 | Do. do. % Ist Mort. Deb. Red... | 100 4 41% ¥ 4 —104 101 —104 1 
204,9401) British 1st Mort. Debs. 100 | 4 44 100 —108 100 — 
y 400,000 | { British Westinghouse 6 % Pref., 1 and 5 | Ni | Na | wa | fe 
1,816,858 Deb |- 100. [4 4 4% 1% — 68 61—68- 62: 
50,000 {Browett, Lindley & Co. 1 Nil | Nil | -Nil | ‘ aa Nil 
ay 50,000 6% Cum. Pref. | Nil | Nil | Nil | Nil |. 14/6 to to 
140,976 | Brush’ Electrical Engineering, Ord., 1 to 105,731 . . | Nil | Nil |--Nil-| ‘Nil 
ve- 200,000} Do. . do. Non-cum.6% Prof... ..| | Nil | Nil | -Nil |:Nil O—. 
ht 125,0001|"" Do. do. Perp. Deb. Stock .. | Stock ae # % 89 — 44 89 — 44 § 
136,008 Perp, and Deb. Stack. . Stock ‘ ‘ 93 — 27 22 — 
610 | Calcutta Trams, 
“Do. Cum. Pref., Nos. 1 to 29,330 5 87/6 
his 850,000 Do. % Ist Deb. Stock .. | 100 | 48% | 48% | 44% | 44 — 99 410 | 
nd 85,000 | Callender’s Cable Construction shares ..- .. 5 % [15 % % 9 — 10 9— } 
40,000 Do. do. 5% Cum. Pref. 5 5 5 5 5 
cal 900,000 | ist Mort. Deb. Stock Red. Stock | 44% | 44% | 44% | 44 1 1004—1 | 
‘he 491,222 Cape E. Trams., 1 1 
210,158 Castner: Kellner 4% rt. Deb. Stock 100 107 
8 Sk es ee 
he penal Stock | 4 8 8} 8 64 — 66 Set 64 | 
554,655 Do. do. 4% Pret, Stock | 4 4 4 4 84 — 86 4 | 
he 554,655 Do. o. Def. Stock | 4% | 2 2%| 49— 47 — 49 | 220 
1,480,000 | City and South London Railway .. | Stock | 28% | 2% 27 — : ae a 
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SHARE LIST OF ELECTRICAL~ Continued.) 
ELECTRICAL MANUFACTURING. AND- INDUSTRIAL COMPANTES.—( Continued.) 


* Unless otherwise stated, all shares are fully paid. 


on Liverpool Btoc 


¥ Clos: Business done | Rise +| Present 
Fresens NAME, | | Dividend tor - -| week ended -|or-- |. Yield 
Issue.’ = last four years. ‘Aug. 28rd. | Aug. 30th. |Aug. 30th, 1910. | Fall —| per cent, 
* —|1906. | 1907. 1909. Highest; Lowest fad, 
260,000 Dick, Kerr & Co., 1 to 260,000. 1 % 110% |6%| 6 1— 6 
805,000 Do. do. Cum. Pref. 906,600 16 6 6 6%| 1— 1 ot 
271,080} Do.- 44 % Deb: Stoo Stock: . -}-449%-| 43% | 449% | 42 98 —101- |- 98—101-. }. . 
60,000 Dublin United ‘Trans 1896), 6 % Pret. 1 0,000 10: 6.% |.6.% }.6.% | 6 % . 123— 123— 
99,261 | Edison & Swan Utd., 28 pd., 1t0 99,261 | 24% | Nil | Nil | 4 
17,189 Do. “A” shares, 017,189 5 24% | Nil |. Nil gid 

1895 4% Deb. Stock Red. 100 4 4 4 4 63 — 68 63 — 68. 
67, Do. 5 % 2nd Deb. Stock Prov. Certs.allpd.| 100 79. — 82 79 — 82 
81,390 oy, 8% Com Pref., 1 to 81,800. 2. 7 1 
25,000 General Electric Co. (1900), 5 10. 5 5 5 8 
200,000} Do. do. Mort Stock | 4% | 4% | 1% 82 — 86 — 
78,000 | Gt. N. & City Rail. Pref. Ord. 73000 10. | 4 4% | Nil | Nil | 
96,000 & 10 |7 7 7 1% 1 1 
80,000 do. Mort rt. Debs. 5 5 5 102 —1 102 — iis 
Heney’s (W.T.), ' Telegraph Works, ¢ Ord." 5 15 % |15 % 

150,000 De. Mort. Deb Stock | Stock —107: 106 108 3 ‘ 
50,000 | India-Rubber, Gotta: rcha & Telegraph 10. |10 |10 144— 15 1 is on 
87,500-|+Liverpool way, Ord. 10 Nil N: é 
10,000 Do. Pref fully paid 10 15% 18% 15% 15% | 
600,070 | London Wnited Trams. (1901) to 50,007 10 |3%|38 Nil | .. 1 Nil 
899,930 do. 100,009 10; 8 Nil | .. 1g— 2 gis 
125,000 | Do. do. Cum. Pref.,1t0 125,000} 10 |5%|5%|33%| .. | 2— 2— 

1,649,930 | Do. Ist. Mort. Deb. Stock.. 14% 14%14%14%] 67—T71 67 — 
Do. Surplus Lands. | 100 | 2% | 2 |. |: Nil 

do, ded. Stock Red. | 100 | 44% | 44 44% | 96 —99 mt 410 
$10,823,200 ‘ Mexioo Common Stock ih | 6% | 119 121 — : 998 
$9,000,000 Ist Mort. 50-year 5%Gld.Bds. |} .. 5% 5.% | 1 

245,500 | Potteries Hlectric Traction .. 1, Ni 1i3 3 

eon oe oe oe 
87,350 Telegraph Constrnstio on.and Maintenance... .. 12 15 174 34 — 36 84 — 36 we we 
140,0001 4% Deb. Bas., 1 to 1,500 Red,, 1909 | 100 | 4 4 4 4% 100 —102 100 —102 3 

1,000,000 Underground Electric Railway , 5% Prior Lien .. f eet [5 108 —104 108 By 034 
2,800,000 Do. do. 43 nds. . | 44% | 48% | 89 — 91 89 — 
245,495 10 — 10 60 — 70 14 4 
ELECTRICITY SUPPLY COMPANIES. 

449 | Bro &: Kens, Hlec Lt. Su: Ord 1t0 2,000} 5 10 % % |10 615 7 
400,000 | Central Electric supply Guar. | 100 4 4 4 4 —102 ee 

td 

49,486 | Chelsea Electricity Supply, Ord. 5 # 4 43 4% 
175,000 Do. do. Deb. Stock Red. .. | Stock 4 iis 
70,595 | City =i London Elec. Lighting, Ord. 40 10 6 6 6 7 4 oe: 
40,000 6 Cum. Pref., 1 to 40,000" :. 10° 16% 16% |6%|6 = 
400,000 De. k 15% 15% 5 120 —124 sas 
800,000 Do. 44% Db. Stk. - | 44% 4 024 024 es 3 = 
50,000 | County of Durham Electrical Power, Ora... 5 4 2 il 1 1 2 ° * - qs 
50,000 Do. do. do. 5% Pref. .. 5 5% 5% — 
250,000 do. do. 5% Ist Deb. | Stock} ..-| «« |5 
40,000 County of London Blectric Lighting, Ord. 1—40,000| 10 |5%15%{5%|5 i 
55,000 Do. do. 6%Pref.; 40,001-60,000| 10 |6%|6%/6%|6 vs 
400,000 Do. and. Deb. Stock .. Stock | 4 4% 44% 100 —108 sis wa 
80,000 Electric ration, Ord. Shares. 5 N il ic 
80,000 um. Pref 5 Nil | Nil | Ni a 
430,500 ist Mort. Deb. Stic. | 100 44% | 44% |-48% | 43 
$8,150,000 Electrical Dev Co-of Ontario IstMtg.Gold Bnds. | $500 85 — 88 
10,000 Do. '5%Cum. Pref.,1%010,000 .. .. 5 5 bs 
15,000 Hove, 1 to 15,000 5 9 oe 
21,000 | Kensington and Knightsbridge Electric Ord. ..| 5 |10-% j10%| 8 8 6 
90,000 4 0. % Deben. Stk. | Stock | 4% | 4% |4%| 4 93 — 
11,000 |. London Electric Supply ration, Limited,Ord. 14 2) 8 
70,000}. Do. do. 6 % Pret. 5 16%16%/6 55 
882,355 |. do. 4% 1st-Mort. Deb. Stk; Red. | Stock | 44 %| 48% | 4 % |4 — 92 
. 
285,000 Do. 4 1st Mort. Deben. Stock Stock 44% | 4 102 —105 102 
248,000 |. Do. &% Mort. Deben. Stock Redem. | Stock 34% | 82 — 85 82 — 8 
$6,000,000 Mexican Electric Li ht Go. 5% 1st Mtg.GoldBnds | 100 843— 853 852 
18,585,000 |. Do. Light and Power Go., Ltd. Common -. | $100 |. | 4 4% | -79 — 81 
$2,400,000 do. "1% f.Stk.| Stock |... | .. | 7% % | 1083—1 
12,000,000 | Do. 5% 1st Mtg. Bnds. 100 18 5 93: — 
"950,000 | Midland Electric Mort. Deb. 100 | 44% | 44% | 44% | 44 9 
10,852 Notting Hill ectric Light: fe 10. | | | 12— iid 
119,694 River Piate Co. Ord... | Stock | 23% | 6% 18% 19 210295 225 
100, . do. Non Cum: Pref. ... .- | Stock | 6 6 6 6 10 3 
200,000 do. 5% Deb. Stk. 100 15% 15%15% 15%] 1 -10 
40,000 |. St. James’ and Pall Mall Eleetric Light, Ord. |10°% |10 % |10 % 7 
150,0002 do. 84 % De Red, | 100 | 34% | — 6 as 
ctric apply, ‘ 18 0 
130,100 5% Is Mort. Deb. | 100, | 15 5 99 —102 99 —102 102 
le 10. oe . ee . 4 9 
224,520 Do.» do. -- 44% Ist Debs Stk. 100. | 44% | 4 he 
50,000 5 % Guin. Pref. 5: - 51 
275,000 do. 43% Ist Mort. Db. Stk: Red. | 100 | 44% | 48% | 44% | 44% | 79. — as 
do. Gum. Pret. (Re| 6 | 43% | 43% | 43 5— 


"Bank gate of Discount 8 per cent. June 9th. 1910. 
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COAL-CUTTING MACHINERY AND ELEC- 
TRICAL ACCIDENTS IN MINES. 


(Concluded from page 325.) 


Tue. third accident is still more instructive as showing the 
unreliability of “earthing,” no matter how carefully this 
may be attempted to be done through the armouring. The 
accident occurred at Denby Colliery, and resulted in the 
death of a pump attendant. It appears that a 24-Kw. 
220-volt continuous-current generator had been used for 
some years for lighting and driving an underground pump, 
but more recently a 250-Kw. 3,000-volt three-phase 
generator was installed for the purpose of driving five 
electric motors on the surface, and two haulage. motors 
underground. For the latter purpose the current is 
taken down the pit at the full pressure and carried a 
distance of 1,440 yards inbye, where it is transformed to 
550 volts, after which it is taken a distance of 900 yards to an 
endless rope haulage motor, and then a further distanee of 
800 yards to a small single drum haulage. The latter had 
only been installed, and though a few trial runs had been 
made, it was not actually started, but everything electrical 
appeared to be satisfactory. A mechanical pull-wire signal, 
however, did not work satisfactorily, and the deceased was sent 
by the manager to the motor house to put it right. A man 
some 16 yards away saw him enter the motor house “and in 
about half-a-minute to’a minute heard the deceased drop his 
lamp and found him apparently clinging to the wall at 
the right side of the house and gradually settling down. 


_ He, at the same time, saw bright flashes and sparks- coming 


from the vicinity of the ammeter, and, therefore, did not go 
inito the housé, but sent for the deputy, who was 120 yards 
away, and he came at. once. The deputy sent the man to 
get the current switched off at the top haulage house, 800 
yards away, where the nearest switch was. The man ran as 
hard as he could up a stiffish gradient for about 600 yards, 
and then, being out of breath, sent another man forward 
and returned to the scene of the accident. The man who 
had been sent forward followed him, and informed the deputy 
that the current had been switched off. All. this had taken 
a quarter of an hor, and even in that time had been -most 
expeditiously doné. ~ The deééased man was ther got out, and 
artificial respiration was tried for from 1} to 2 hours, until a 
doctor came and pronounced life to. be extinct.” The italics 
are ours. It is scarcely believable that anyone would 
install an electric haulage without putting in a main switch 
between the leading-in cable and the switchboard. Had this 
switch been provided and left out, as it ought to be when the 
machine is standing, the accident would not have happened ; 
but in any case, to have to send 800 yards away to switch 
off the current is simply inviting disaster should anything go 

On examination, it appeared that the sparking was due to 
the insulation of the coil of the ammeter breaking down, and 
causing arcing between it and the back of the casing, and 
it seems probable that the deceased on observing this had 
got a screw-driver and commenced to take out the screws to 
see if he could find out the cause, but without first causing 
the current to be switched off. One of the screws was 
found about 3 in. out, and the other two were so loose that the 
ammeter could be rocked backwards and forwards on the 
switchboard. The cables, however, “ are armoured, and the 
whole system is earthed through the armouring to numerous 
earth-plates both above and below ground, many of them in 
damp places, and the difficulty was to account for deceased 
having received a shock under such conditions.” The joint- 
box in the motor house was connected by a piece of wire to 
another four-way ‘box, and on this piece of wire depended 
the earthing of the whole system, as it connected the armour- 
ing of the cable from the motor house to that from the trans- 
former house, and the nut securing this piece of wire was 
found slack, so that the wire could be moved slightly. Con- 
sequently, assuming that the man did ‘not interfere with the 
ammeter, if the earthing was defective it would be ; ssible 
for the frame ‘of the motor to become: charged, and as he 


+ would touch it with his leg, he would receive a shock 


directly he put his hand-on’ the ‘pull ‘signal wire as this was 
earthed along its whole length. ‘On the. other hand, Mr. 


Nelson was ofthe opinion that the decéased 
to take down the ammeter, would, by destroying the contact 
between the back of the ammeter case andthe switchboard 
frame, receivé.a fatal shock, = 
_ Whichever ‘of the two theories is the correct one, the fact 
remains that the ‘arrangement was bad, and “had the ‘instal- 
lation been put down on right lines the ‘accident’ would ‘not 
have happened. Another point in conneetion with it “shows 
that very great care‘should be taken with the insulation of 
ammeters and voltmeters for underground purposes, and 
they should be very carefully covered with waterproof wrap- 
ping to prevent the effect of the humid conditions of the 
As regards the non-fatal accidents, the details’ given’-are 
not sufficient to admit of much ‘criticism, but some were 
pure accidents, and could not be ‘prevented under any cir- 
cumstances. In the first, some tubs ‘had got off the road 
and broken an incandescent lamp, and a man walked under 
it in order to lift on the tubs, and in so doing his: back came 
in contact with the wires, and he‘got ashock. A second man 
who tried to pull ‘him away -also got a shock. The place 
was wet. 


In‘ the second, ¢oal-cutting machineman received'a 


shock owing to a leakage on ‘the machine; in ‘the third, a 
trammer pulling at a hauling rope received a slight ‘shock 
due to a leakage from the armature on the ‘motor. In 
neither case is it suggested how the leaks were caused. 
The fourth was a pute accident, as a‘ cable ‘had been damaged 
by a fall of stone, which left a bare place, and a loader 
inadvertently touched this whilst getting out ‘of the -way to 
allow a pony to pass. - There is one point, however, which 
is not explained, and that is, if it was known that there had 
been a fall, why was not the cable at‘ once examined and 
In the next accident ‘a driver boy put his thumb inside a 
lampholder, and not only received a severe shock, but his 
thumb was badly burnt. ' It is; of course, ‘a very difficult 
matter to overcome: curiosity of this description;- and the 
colliery electrician has to ‘be constantly’on the ‘alert to see 
that everything is so’ secured that’ if’ anyone does -touch 
anything, nothing ‘will happen. The same remarks’ also 
apply to the sixth avcident, in which ‘trammer received’ a 
slight’ shock*and ‘about ‘the thumb’ and fingers: of 
his right hand when picking up his water-bottle, which 
had been attached to a fuse on the switchboard by a piece 
of wire as a “lark” by some other boy or. boys, ‘ The 
latter should have been found and prosecuted. i Fe 
Another fatal accident—though not classed under elec- 
tricity—occurred through an old type of gate end box being 
in use. This was loose, and was moved about from place to 
place and attached to the terminals of the main cables‘at the 
gate ends. ‘The terminals were bare and attached to a table, 
and when not in use, they were merely covered over by a piece 
“of wood, and it is ‘surmised that the man, in attempting to lift 
the box on to the table, touched one of the terminals with it 
and received a shock which caused him to be knocked down 
and his skull fractured. On the other hand, his feet may 
have slipped on a rail behind him; - but’ judging from the 
arrangement, the former explanation seems the more feasible. 
The point about the accident, however, is this, that Rule 30 
requires that “ where flexible conductors are joined to the 
main cables, a fized terminal box must be provided,” and 
though this ‘installation was put in two years before the 
special Rules came into force, no -notice had been taken of 
Of the two non-fatal accidents in No. 9 District, in one a 
motorman had his hand slightly burned by throwing on an 
overload cut-out switch before opening his main’ switch ; and 
in the other, the motorman attempted to start a three-phase 
motor on full load by throwing his switch into the running 
position, but realising his ‘mistake, he ‘switched off, causing 
an arc which burned his hand and wrist slightly. Both of 
these accidents were undoubtedly due. to. forgetftlness on 
the men’s part ; and such occurrences..as these cannot well 
In No. 11 District the first accident occurred to a haulier 
who attempted to connect the two ends of a 250-volt, lighting 
cable, which. had been severed. It was-no part: of:his-duty 
to interfere with or touch‘the cable’; ‘the inatter should have 


been reported to the electrician. 
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_-In the second case two men were: killed through touching 
a cable. ;The cable was three-core, bitumen insulated, and 
armoured with a single layer of galvanised iron-wire. This 
had‘ been damaged by a number of runaway trams, and the 
electrician had cut’away the armouring at what appeared to 
be the part most damaged, and connected -the cable to earth 
at that-point. On the day of the accident, however, the 
insulation must have broken down elsewhere, for as the 
deceased was alighting from a tram he took hold of the cable 
and received a shock which caused his death. The second 
man was not seen to touch the cable, but it is assumed that he 
received a shock in the same way. This accident again 
shows how difficult it is to secure efficient “earth” by 
armoured cables. Had. they been wnarmoured cables the 
men would not have been killed. : 

_ Of the non-fatal accidents, particulars are only reported of 
two, one in which an electrician received a burn on his fore- 
arm from a short circuit of two brushes on either a motor or 
dynamo ; and the second in which a pump-man received a 
shock and slight burning on the left hand whilst pulling the 
ordinary signal wire which. was hanging on the same side of 
the roadway as the cable, and with which it came in contact 
with a damaged part. It is again significant to note that 
“the earthing was found to be faulty ” in connection with 
this accident. 

In No. 12 District no accidents were reported, but Mr. 
Martin reports . very. favourably of its adoption at several 
mines, and states: ‘“ The use of electricity in the mines of 
the district continues to increase ”—but it is discouraging 
to read, ‘“‘At the various mines where it has been 
in operation, it has been continued, except, I believe, 
at Wheal Busy, where - those responsible for its adapta- 


tion have not in anyway benefited themselves nor any- 


one else by the manner in which things were carried out.” 
Thus it is always, when electricity is termed unsatisfactory 
or .. dangerous, very little investigation is enough to 
show that it is not the fault of electricity, but of the 
way it is installed and used. Most of the accidents 
chronicled above would have been avoided, while the 
Wheal Busy Co. would undoubtedly have reaped the benefit 
in pounds, shillings and pence, had a: little more care, 
and probably a little more money, been expended, and some 
ordinary engineering common-sense exercised in its installation. 
If the colliery or mine management do not know anything 
about it, then why not employ some competent engineer who 
does? He would, at any. rate, -earn his salt, but in all 
probability his salary would prove to be the best paying of all 
the capital employed in the undertaking. On this point, 
however, we cannot do better in conclusion than again 
quote Mr. Martin, who says:—‘“ I cannot too strongly impress 
upon those who contemplate the adoption of electricity the 
importance of consulting an electrical engineer of experience 
in connection with mining, and ing ability, to advise 


them on the most suitable plant for their individual require-~ 


ments, and to watch over the erection of the machinery and the 
laying of the cables. Not even the lighting plant, whether 
taken from high or low-tension, should be laid in without his 
approval ; even with his approval—if he would give it—the 
lighting of double partings or sidings or other places 
some distance in-bye from the high pressure supply is 


undesirable and more or less unsafe. If this practice is - 


carried out in any of the mines in this district, I hope the 
matter will receive very careful consideration, as it does not 


seem to be a safe practice, owing to the danger of persons 


coming in contact. with the wires. 

“In this way much of the disappointment which occurred 
in the past, owing to mechanics or.engineers at mines taking 
upon themselves the position of electrical engineers, might 
have been prevented.” 


Peterborough.—A  1L.G:B. .inquiry was held on 
August 23rd into the. application of the T.0.- for a‘loan’ of 
£2,100,.£1,120. being for ns extensions, £310 for street lighting, 
and: £670 for. superheaters, boilers, feed-water i 
wattmeter. There was some opposition by ratepayers.on the 


und that energy was supplied to the tramway company at what 


© Claimed was:@- loss, viz., 14d. per unit, but- the Town Clerk 
explained that that figure had been fixed-by the Board of Trade 
inspector, ‘who acted as arbitrator. 5 oS 


meter, and station: 


General Lectures on Electrical ‘Engineering. By C. P. 
Sremnmetz. London: Crosby Lockwood. Price 8s. 6d, 
net. 


This book is made up of 17 lectures and two appendices, 
The treatment is very general and deals with the problemg 
of generation, control, transmission, distribution of energy, 
&c. There are some remarks on the design of the apparatus 
employed, though little detail is entered into. In addition, 
the method is entirely descriptive throughout, with an entire 
absence of mathematics. In general, the work is a sort of 
summary of the advantages and disadvantages of various 
systems, types of control, &c., and is useful because it places 
before the reader, who may be undecided as to the most suit- 
able scheme to adopt, a plain statement of the case for each, 
As will be understood, therefore, the author lays no claim to 
comprehensive text-book treatment of the subjects discussed, 
and, with regard to this, the prospective reader must be 
under no sort of illusion. The principal points of the 
lectures may be mentioned in consecutive order. 

(1) Is a general review of the main uses of elec- 
trical energy, and discusses the change of frequency that 
has occurred in recent years, distribution for light- 
ing and power, comparison of A.c. and D.C. current, 
and loss of power in various types of circuit. (2). Is on. 
general distribution (both D.c. and a.c.), and gives diagrams, 
a list of apparatus used in each system, and the losses 
involved under each. (3) Deals with light and power dis- 
tribution, and compares generally p.c. and a.c. systems. 
The primary distribution systems are then mentioned, and 
some details of low-tension systems are gone into, including 
comparison of two-wire direct-current and_ single-phase 
110-volts, three-wire direct-current and single-phase 110-220 
volts, four-wire two-phase, three-wire two-phase, three-wire 
three-phase, five-wire two-phase, and four-wire three-phase. 
(4) Is on load factor and cost of power. The cost of power 
at the consumer’s meter is divided into-three parts, and each 
is gone into in detail. The load factor is well discussed, and 
the interesting fact noted that electro-chemical work gives 
the highest load factor, frequently some 90 per cent., while 
lighting system shows the poorest load factor, being occasion- 
ally,in an A.C. system without motor load, as low as 10 to 


to 20 per cent. (5) Deals with long-distance transmission, - 


with special reference to the various voltages in common use, 
losses in line due to high voltage, lines and transformers, and 


high-voltage disturbances in transmission lines. (6) Has to” 


do with higher harmonics of the generator wave, and deals 
with their origin and effects on transformers and synchronous 
machines. (7) Discusses high-frequency oscillations and 


surges. (8) Is on generation, and compares the various 


prime-movers. It is interesting to note that the author 
has only one objection to the steam turbine—namely, 
that it is a new type of machine, and operating engi- 
neers are, therefore, less familiar with it than with the 
reciprocating engine; hence there is a difficulty in 


getting sufficient men to intelligently install and operate it. 


The author is no lover of the gas engine, and gives as his 
reasons it lower reliability, higher cost of maintenance in 
attendance, repairs and greater depreciation, larger size and 
space occupation for the same output, less ease in starting, 
and lower steadiness of rate of rotation. (9) Deals with the 
hunting of synchronous machines. The general causes of 
hunting are given as magnetic lag, pulsation of engine 
speed, hunting of -engine governors, and wrong speed 
characteristic of engine, and these are treated in detail and 


the remedies stated. (10) Has to do with regulation and 
control, and considers chiefly a.c. systems... Discusses 
lightning protection. (12) Deals with the electric railway, | 
and gives a summary of the characteristics of the railway” 


motor and typical classes of railway service. It discusses at 
some length speed time curves. (18) Has to do with details 
of the railway motor. (14) Deals with the alternating- 
current. railway motor, and: leading characteristics of many 
types. are instructively com 
chemistry. Electrolytic work, metal reduction and seconda y 

ucts are taken inorder. (16) Is devoted to the incan- 


. (15) Is on electro-. 


nt lamp, and the new types receive notice. (17) Deals 
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and isa paper read before the Illuminating Engineering 
Society on December 14th, 1906. This is a general resume 
of the question to date. Appendix II is on lightning and 
lightning protection, and is a paper read before the Annual 


~ Convention of the’ National Electric Light Association in 


1907. It deals with lightning phenomena in the clouds, 


lightning in electric circuits, and lightning protection of - 


electric circuits. 
The book, as a whole, contains much information of a 
kind only usually found after much hunting through papers 
contributed to the learned Societies. 
The mechanical get-up is, however, not quite up to our 


- English standard, the paper being coarse and of the blotting- . 


paper variety, and in consequence the illustrations and 
squared-paper diagrams are somewhat blurred. 


Engineering Workshop Machines and Processes. A hand- 
book for the use of technical students. By Drpt.-Ine. 

~F. Zur Nepper. Translated and revised by John A. 

Davenport, M.Sec., with an introduction by Sir Alexander 
B. W. Kennedy. London : Constable & Co., Ltd. Price 
6s. net. 


It is not easy to criticise a book upon which so eminent 
an authority on engineering education and practical work 
as Sir Alexander Kennedy has bestowed a blessing. On the 
other hand, we should be failing in our duty if we permitted 
the words used in the introduction to bias the mind whilst 
perusing the pages which follow. Putting the matter bluntly, 
wethink that the student who purchases this book will not 
obtain good value for his money. The purpose of the author 
isadmirable. It is to give the young apprentice or pupil an 
idea of the various processes which go to make up the 
“workshop practice ” of modern engineering science. Pages 
14 to 64 deal with Elementary Metallurgy—under the 
heading ‘‘ Materials of Construction.” Then follow about 
20 pages devoted to the work of the foundry and the pattern 
shop, and an equal number devoted to forging and smiths’ 
work. About 40 pages are devoted to a description of the 
tools used in the machine shop. Short chapters of 
about 10 pages each are obviously insufficient to deal 
with ‘Measuring and Marking off,” and “Fitting, 
erecting and testing.”” As an appendix, which occupies 36 
out of a- total of 207 pages, there is the report of the Insti- 
tution: of Civil Engineers on the education and training of 
engineers. This might well have been condensed. 

‘The book has one admirable feature ; it mentions prices. 
From a literary point of view the translator has succeeded ; 
the language used is well selected and simple. But what shall 
we say of a book for engineering students on this subject 
which contains four illustrations ? _.A good commencement is 
made ; fig. 1 (due to the translator) is a plan of Messrs. 
W. H. Allen & Co.’s works at Bedford.. Fig. 2 is a rather 


feeble representation of the section of a blast furnace ; fig. 3 


is the same sort. of thing (this time it is a Bessemer con- 
verter) ; fig. 4 is quite good, and does not waste space. But 
why were not the illustrations—line drawings, of course, arid 
not catalogue blocks—continued? Fifty sketches in- the 
chapter devoted to a description of the machine shop would 
have been welcome. ‘The only books to which this one can 
be compared. are Shelly’s “ Workshop Appliances” (now, 
unfortunately, much out-of-date), and a book at about half 
& guinea on mechanical engineering. There was room for a 
treatise which improved upon these others, and there was 
ample opportunity for improvement. The saddening part 
of the matter is that the translator is obviously 
capable of writing such a book. We do not 
altogether despair that he will do so. If he will accept 


ese few suggestions as coming from one who knows full . 


Well the tiresome labour of technical text-book writing ; of 


one who sympathises with the man who translates ; of one, . 


Who above all else, wishes to see the technical students 


obtain help and assistance for their work by means of really 
good. text-books; then he will know. that this is no~ 


_*ndeavour to belittle the many hours of wearisome efforts 
in making us understand. easily .in- English what 


author “wrote for his. owt countrymen. - It would 
have been. much better ‘to have extended the descriptive: - 


with are lighting. Appendix I is on light and illumination, 


rtions of the book and to have omitted the appendix 

owadays the technical student expects and obtains a 
deal for six shillings. It is not a question of the author's 
time, or the expense to the publisher ; it is what does the 
student obtain for his money? Judged by that standard we 
reluctantly write the book down as disappointing. There is. 
yet a splendid opportunity for the translator to use it as 
the foundation of a most excellent treatise on the subject. ~~ 


The Compulsory Working and Revocation of Patents. . By- 
Ernest Lunes, of Gray’s Inn and the North-Eastern 
Circuit, Barrister-at-Law. London: Stevens & Sons. 
Price 3s. 6d. 

The new Act, which renders the working of patents: 
essential to their continued existence, is still on its trial. 
The work before us gives us a most interesting and instruc- 
tive summary of the trial up to the present time. In his. 
preface the author points out that compulsory working is no 
new thing. He writes that the fate of Perillos provides an 
early example of the difficulty of reconciling the interests 
of inventors with Governmental compulsion to work their 
inventions. Perillos, a brassfounder of Athens, domiciled 
at Agrigentum, in Sicily, constructed a brazen bull larger ; 
than life, capable of containing a human victim, and so con- 
trived that, a fire being placed beneath the bull, the unhappy 
man was gradually burnt to death, whilst the agonising cries . 
which he uttered, before death came to his relief, were said to 
resemble those of’a bull. The full-sized working model was . 
exhibited to Phalaris, the tyrant of Agrigentum, who, . 
wrapped in admiration of this instrument of torture, caused - 
the inventor to make the first trial of it himself. Thus, in 
or about 570 B.c., Perillos, the inventor, experienced the — 
perils of inventorship under the first essay of statesmen in 
* compulsory working.” Mr. Lunge goes on to point out. 
that nowadays “compulsory working” amounts, broadly 
speaking, to the principle of penalising an inventor with 
forfeiture of his patent unless he manages to put his invention . 
into practice within the realm for which the patent grants him 
a monopoly of manufacture. icone 

His work contains, first, a historical sketch showing that 
“Compulsory Working” was the basic idea of the early 
British patent system, and that (whether for good or for 
evil) the Act of 1907 has substantially taken us back to the . 
recognised patents policy of Elizabeth and the Stuarts. —_— 

In the second place, the writer has attempted to provide © 
a practical guide covering every matter connected with the . 
law and practice under the compulsory working section of» 
the Act of 1907. The Comptroller-General of the Patent _ 
Office, and the Judge to whom appeals from the Court of 
the Comptroller are assigned, have been entrusted with the . 
constructive task of building up a practical working measure 
out of Sec. 27, which in itself is merely a so-called skeleton | 
provision, and the writer has incorporated in a code many 
utterances of the Judge and Comptroller, which, strictly 
speaking, are obiter dicta, but were made with the express - 
purpose of settling the practice. 

A remarkable feature of this little work—as a law book— 
is the fact that. it sounds a political note! The conflict 


' between Free Trade and Protection is so inseparably bound 


up with the history of ‘Compulsory Working” during the © 
past three and a half centuries, that the writer does not — 
apologise for the “ terminological” digression on page 26, | 
et seg. It is there set forth that Sec. 27 of the Patents and 
Designs Act, 1907, is undiluted Protection, and irreconcil- 
able with the tenets of orthodox Free Trade. - 

We can recommend the work to all who are-interested in - 
the compulsory working of patents. sas 


Tllumination and Photometry. By Witttam ELein 
WICKENDEN, B.S. New York : McGraw-Hill Book Co. ; 
London: The Hill Publishing Co., Ltd. Price 88. 6d. 

In his preface, the author indicates that his intention in 
writing this book was not to produce a handbook of technical .; 
data-nor a..manual of ical instructions, but: to attend ° 
rather to the scientific basis of the subject and to methods - 
of tational analysis.. He deals with the subject from all - 
points.of view, considering the production of light, the units ~ 
and terminology employed, the ‘principles of vision, “the 
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erie tation and,, calculation, of , photometric squantities, 
hotometers, arc lighting, incandesgent.-lamps, vacuum, tube 
illumination, lighting .by. gas, the: principles of indoor and 
outdoor illumingtion,.and, gives many .charts and. tables. for 


facilitating. calculations. 


book is faitly free from. literary faults, although 
find “to. closely, approximate.”’: (page 39),..‘‘ to fairly, repre- 


sent”..(page thoroughly. purge” (page 62) ; 
“ tentalum” for “ tantalum” (page 5); and such abbrevia- 
tions as “times” for ‘multiplied by” (page 36); and 
“ equals” for ‘is equal to” (page 45); and “back of” for 
“behind.” (page 55)... We also.notice that. .where most 
people speak of a “ milled” head, the author, with an-attempt 
at. meticulous. exactitude, calls it a “knurled” head. 
“ Knurl” means. a humpback, and,“ nurled” is the word 
he was seeking. Further, we confess to a preference for the 
use of capitals when writing of the Wheatstone bridge or the 
Hefner candle. These terms are not analogous to the words 
ampere aud volt,‘but indicate the person responsible for the 


From the technical’ standpoint, the book is very good, 


and should prove useful to many. Mr. Wickenden is not 


afraid to use mathematics considerably, and to expect a fairly | 


high standard of mathematical’ attainment in his readers. 
This we think‘ a praiseworthy characteristic, for one so fre- 
quently comes across authors who endeavour to write about 
highly complex and intricate subjects in a semi-popular 
way, 80 that, as. they phrase it, their work “may be intel- 
ligible to “those whose acquaintance with mathematics is 
slight.” It is waste of time for any author who thinks at 
all highly of his subject, and’ who really wishes to impart 
information upon’ it, to attempt to write for the scientific 
reader and for the man in the street in the same book. It 
will’ be generally admitted that in photometry we have a 
science which, if it is to be understood properly, must be 
considered: mathematically. The girls who work on photo- 
meters in lamp factories know how to use a photometer, but 
they do not, and“do not need to, understand anything of its 

“Sometimes we wonder if Mr. Wickenden is a little 
sarcastic, or if he fails to observe a certain humour— 
whether intentional or otherwise we cannot be sure—which 
is apparent in some of his seritences. Examples of this are :— 

~The principles of association and suggestion may operate 
to the great annoyance of the illuminating engineer, or may 
be employed by him to very great advantage.” Quite so! 

the. hands of ‘inexperienced and unskilled observers 


the Bunsen screen yields results as satisfactory as any other.” 


This seems to be a tactful way of saying that all results 
obtained by such observers ate useless. = 
The fact is emphasised that an accumulation of dirt 


renders ‘photometérs of the Lummeér-Brodhun type more or 
less “useless. This is surely true of any form of scientific 


apparatus which pretends to delicacy and fineness of opera- 
“Coal gag . . . . is of historic interest as having 
been’ ‘the medium of the early development of .the gas 
industry. Owing to the increasing scarcity of coal its 


commercial importance is declining.” Poor old coal gas! 


We did not realise that its case was as bad as allthat—in fact 
it certainly is not in England. Dealing with gas lighting, 
Mr. Wickenden ascribes much of its progress to the whole- 
some competition of electric lighting. This is a compliment 
which may be cordially reciprocated. The progress made by 


each “is mutually dtie, to'a very large extent, to the stimulus” 


of ‘competition. ‘It is really remarkable, considering the 
host of difficulties involved in the operation of’ inverted gas 
burners, that they are as successful as they are. The anti- 
hygienic and dirt-causing properties of gas for lighting are 
dismissed too shortly, and the subject of sulphur is altogether 


mantles would be useful, but none are given. ie 
‘Many considerations occur to the mind in reading a book 
of this kind. We have not space for more than a’ small 
fraction ‘of “them. - One ‘is, that in the continued 
operation of the Moore tube a gradual reduction of the 
pressure “occurs, ‘Owing’ to the formation of a solid 
precipitate from thé gas. What is this precipitate ?. Again, 
itis interesting to note that both the Moore tube and the 


neglected. Some figures relating to-the life of incandescent ° 
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are have ‘inherently low power factors. 


The:photometric utility of setenium, the bolometer; and the- 
thermopile, is very interesting. Of course, it must be borne 
in mind that these things are susceptible to. the total radig. 
tion, and not only to that visible part of it which is called 
light, _We must be content with a passing mention of the 


novel Schmidt. and Haensch flicker photometer, in which the 


lens revolves; and of the numerous forms. of integrating 
photometers, of which the Ulbricht sphere appears to be thé 
best ; and of the intensive carbon arc, with its two positives 
and one negative. We have no hesitation in repeating. that 
the book will be of .great use to many, and it will certainly 
be interesting to almost everybody, : 
SOME EXPERIMENTS WITH THE 
REGULATION OF CIRCULATING WATER. 


By W. N. Y. KING. | 


A LARGE surface condenser with about 4,000 sq. ft. cooling 
surface was recently installed to assist other condensers, of 
smaller size, to deal with the exhaust steam from a group 
of engines driving dynamos ranging from 250 to 1,500 Kw. 
capacity. 

Fig. 1 shows diagrammatically an end elevation of the 
condensing plant, the body of which. was on the engine- 
room floor, and the air and circulating pumps, independently 
motor-driven, were on the basement level, 10 ft. below. . The 
circulating suction and delivery mains were approximately at 
the level of the outside water supply.. 


TABLE I. 
Outlet | niet valve. | Water pressur ving 
(|... 35 turns 17°3* Ib. per sq. in, 60. amperes 
25 4 ” 60 ” 
a 10 16°5* ” 59 
7 ” 15°8 ” 5T5 
5 ” 12°1 ” ” 52 ” 
4} ” 10°0 ” ” 49 ” 


* Water running out of pump gland. 


TABLE If. 
(| ., 4 turns 15'8 Ib. per sq. in, 51°56 amperes 
” 13°8 ‘ 53°5 ” 
8} ,, 9°3 56°5 ” 
15 97.2 57°5 ” 


At times of. ordinary full load, the condenser was capable 
of dealing’ with the whole of the exhaust steam without 
exceeding.the lowest speed of the circulating pump, main- 
taining at the same time 26°5 in. of vacuum. Thecirculating 
inlet and outlet temperatures corresponding to this state 


- were 56° F. and 91° F. respectively. Hence, at times when 


less steam’ was being exhausted, there was an excess 

circulating water, which could not-be. reduced by decreasing 
the speed of the pump, so recourse was had to reducing the 
area of the openings of the inlet and outlet valves in the 


water pipes, and it~ was to detérmine with some working 


degree of accuracy what were the conditions - obtaining wit 
regatd to pressure of water, power: required to 
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drive the pump, vacuum, -&c!; in relation . to: the: opening. 


of the valves, that» the «following . experiments were 
carried out: The instruments used were ammetersin the 


-air and circulating pump motor circuits, and a pressure gauge 


(o, fig. 1) connected to the discharge pipe from the centri- 
fagal pump. The latter was to give an indication of the 


pressure to which the condenser. tubes were subjected, an 
important point to know. Four groups of observations were 
taken as set out in the tables and curves appended. In the 


TABLE IT. 


Outlet} Inlet v; Discharge. | Circulating 
open. | open. | condenser. Temperature. Temperature. motor. | motor. 

: 

Turns.| Turns, In. oR; oR, Amps. | Amps. 

43 20°5 150° 115 45 39 

5 22°7 142 108 48 38 

6 5} 23°5 132. 99 - 49 37 

6 6 24°3 126 94 51 36 

6 64 25°0 118 91°5 55 36 

6 8 25°8 106 83°5 58 36 
6 10 26°0 102 80 61° B45 

TABLE IV 


Outlet| Inlet | - Vacuum - Cire. Air- 


valve valve in . 

Turns.| Turns. In. Amps, . | Amps. 
6 5} 23°2 199%. 50 36 
64 23°6 128°0-| 86 36 
7 24°0 94 51% | 86 
7} 54 241 | 62 36 


10 5h 126° 98% | 875 


Temperature of circulating water at inlet was 50° F. for 


Tables III and IV. 


Nore.—Air-pump motor ammeter readings are only approximate 
ae ‘al amperes, as the current fluctuated continually about this 


cases of Tables LI and IV, a period of not: less than 
15 minutes was allowed to elapse between all adjustments, 
and the taking of readings, in order to allow a steady state 
- 1. Outlet valve B was kept -five turns open, inlet valve a 
Was opened wide (35 turns), and shut down in stages at each 
of which readi were taken. ‘Ouryes(a) and 
2. Inlet valve a was kept 5} turns dpen. Outlet valve B 
Was. opened gradually, and at each step readings taken. 
Curves (c) and (d). 
4: Inlet and outlet valves varied each ‘in’ turn, with 
other fixed, within a ‘range suitable for ordinary 


2 


working, and corresponding values of vacuum, temperatures 
of discharge to air pump, ‘circulatirig water, taken. 

From the observations made, -it- is to be deduced from (1) 
that, as with fixed outlet the water pressure increases with 
opening the inlet valve, rapidly at first, and slowly after the 
latter is open rather more than the former, showing that at 
this point and beyond, the outlet controls to all intents and 
purposes, the quantify of water passed, there is no object in 


60 
ad 
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opening the inlet much wider than the outlet’; and in order 
to avoid the pressure becoming so high as to cause the water 
to run from the pump gland, the inlet should not ‘be’ kept 
wider open than the outlet." 

The motor current increases in a.similar way to the water 
pressure, which also points to the fact that it is desirable to 
keep the inlet less open than the outlet. ee woe 

2. With fixed inlet, as the ‘outlet valve is opened, more 
water passes and the pressure decreases rapidly at first until 
the latter is a little more open that the former (about 8 to 54 
turns), showing that the-point is reached beyond which the 
inlet opening controls the supply, and there is: ‘no. purpose 
served by further opening the ontlot. 

The current taken by the motor. increases,as might be 
anticipated, with the increasing quantity of water passed, 
and reaches nearly a steady value at a time coinciding with 
that of the pressure. From these results it may be con- 
cluded that the circulating water should be controlled at the 
inlet valve, and the dutlet. valve should be given a little more 
opening than the inlet, in order to keep down the pressure in » 
the condenser... . 

Experiment III.shows ‘how the temperature of the con- 
denser discharge varies inversely as the degree of vacuum, 
and if a hot boiler feed is desired it must be obtained at the 
expense of the vacuum. A further point to be noted is that 
the degree:of vacuum varies in inverse proportion to the 
power-required.to-drive the air pumps, in consequence of in- 
crease In vacuum being accompanied by decrease of tem- 
perature, which. reduces in turn the volume of vapour dealt 
with by the pumps.” 

Experiment IV appears.to_have a.negative result, showing 
that once the outlet valve is wider open than the inlet, no 
advantage is gained by further opening (see 2). During the 
experiments, the load on the condenser was kept at a nearly 
constant average by isolating certain engines on it and keep- 
ing them loaded as steadily as possible, though .the- load 
itself fluctuated: from, instant. to instant... The. quantity. of 
steam taken by:the condenser was. approximately 55,000. lb. 


FACTURING Co., Lrp., x. Rrpines Arc; Lamp Co, — This, action 


‘A New Flamé Are Lamip.—tIt is stated that the 
A.E.G., of Berlin, proposes to place on the market a new flame arc 
lamp ‘for currents of: fromr 8 amperes:} The Jamp‘is charac- 
terised by:long lighting hours;.which amount» to 80. te as 
compared. with the case of | 
type. It is sai t vantages of the lamp princips zonpaist 
in thie reduction of the cost of carbons and attendance, the lamp 

being ‘suitable for external lighting and the illumination of ‘Trigh 
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DOMESTIC ELEOTRIC COOKING. 
F, R, CRIPPS. 


ALTHOUGH a great variety of apparatus is now. on the 
market, people with experience of electric cooking are still 
few and far between, and those who recount their experi- 
ences are still more rare. For this reason the article by 
Mr. Farrer in your issue of August 5th is of value to those 
personally interested. 

The weak point about electric cooking utensils is that 
they invariably seem to be designed by persons whose 
knowledge of the kitchen is purely theoretical, to say the 
least of it. Substantial progress in design will not be 
made until the cooks are brought into touch with the 
manufacturers. 

For over two years the apparatus seen in the view has 
done all the cooking for the writer’s modest household of 
three persons, and has shown itself to be a commercial suc- 
cess. With a larger family the cost per head would be pro- 
portionately lower, as the oven and hot plates haye to be 
large enough to provide for occasional visitors. 

The illustration shows a B.T.-H. oven and two Phoenix 
hot plates, all screwed to a bench made of 4%; in. mild steel. 
This bench is 7 ft. 6 in. long x 21 in. wide, and is 
enamelled white, as is everything possible in the. kitchen. 
The apparatus is placed where most convenient for use; and 


DoMEsTIc ELECTRIC CooKING 


~ the controlling switches are put where they can be operated 


under any conditions of boiling over, or other culinary 
excitement. < 
' The oven, as sent out by the makers, got far too hot out- 
side. This was remedied, at a, cost of about 1s. 6d., by 
making a sheet-iron jacket to fit the top, back and sides at 
a distance of 1 in., the space being stuffed with slag wool. 


The exterior never gets too hot to bear the hand upon now, - 
_ even after the longest run. The three-way and off-position 


window switch gives demands of 350, 990, 1,460 watts. 


Though lacking somewhat in head-room, the oven is other- 


wise as large as that of the ordinary range, and will do any- 
thing required of it. Economy is effected by filling the 
oven when it és used ; for it is quite easy to bake a dozen 
rock cakes and a fruit tart with the joint and Yorkshire 
pudding. The high heat has to be on for.about 20 minutes 
before use, subsequent reduction depending on the nature of 
the food cooked. 
_ Plate-warming is an important item, and is efficiently 
carried out by the wooden hood to be seen over the oven. 
Plates and dishes placed here when the oven is started 


attain a heat just bearable to the hand by the time they are — 


wanted. If more than this is required, they can be put in 
the oven for a minute while the dinner is being taken in. ~ 
Longer legs had to. be fitted to the Phcenix hot plates, 


which, in common with those of other make, get as hot. 


diameter, and haye two heats; the high one absorbing 
1,020 watts and the low one, 590. Originally the low heat 


-_ absorbed about 800 watts, which was too hot for simmering, - 


and so a few coils of iron wire were put in circuit, being 
strung under the bench on insulators. 
The hot plates and oven are connected by wires which are 


_ led through the steel bench in fibre tubes, which fit the holes 


tightly. These tubes project about an inch above the bench, 
and protect the wires from wet when the saucepans boil 
over, or when the bench is washed down. The switches are 
two-way with a middle-off position. : 


Below each apparatus is seen its pilot lamp, which shows — 


if it is full, half, or not on. This addition prevents waste 
and bad temper, and uses up old carbon lamps. 

On the left of the bench are two wall sockets from which 
such small apparatus as a kettle, iron, pint and quart B.T.-H. 
saucepans (very reliable), or radiator can be used. Two 
sockets are required, as, ¢.g., they are used each morning for 
the simultaneous heating of milk and coffee. 

The advantage of the bench is that it takes up hardly 
any room, and the apparatus can be properly fixed and 


: underneath ‘as on the top. “These hot plates are 7} in, in” 


connected ; also the kitchen: table can be smaller because 


of it. 
The porthole fan keeps the kitchen the coolest room in 
the house in summer. Thé cord. seen hanging from it is 
used to close the outside shutter. . . 3 

Before the all-important question of cost is mentioned, it 
should be explained-that the writer indulges in electric 
cooking not merely because of its novelty, or the immense 
saving of labour achieved, or the extra cleanliness and com- 
fort enjoyed by all members of the household, but also 
because, at 1d: per unit, it saves money. ~ Electricity 
for house warming being financially out of the question, the 
maid has to be prevented from freezing for’a few months in 
the winter by keeping the kitchen fire going. During this 
time the cooking is, of course, done by the range, coal for 
which averages 4d. per diem. During the past ‘ summer,” 
when, except for a small use of a radiator for airing clothes, 
practically all power-rate current has been used for cooking ; 
the daily average consumption has been 2°57 units. 


After the meal has been cooked and eaten comes the 
_. washing-up, and this requires large quantities of hot water. 
The writer regrets that he could find nothing electrical on 


the market to compare with Ewart’s “Califont” water 
heater for supplying unlimited hot water for scullery, bath, 
and two hand-basins ; though the simple device of Messrs. 
M. Cooper, of Glasgow, of running water through flexible 
metallic tubing, the two ends of which are put across the 


mnains, seems to have possibilities. 


In conclusion, the writer would urge the desirability of 


eliminating the use of flex from electric cooking devices. — 


With even two utensils connected at once it becomes a 
veritable wire entanglement for the cook. Also the con- 
stantly necessary shortening and replacement of flex, though 
a small expense, is a great nuisance, because each simple 
breakage of a wire means, perhaps, a complete breakdown of 
cooking, with the possibility of spoiling the dinner. It 
cannot reasonably be expected that cooks should have any 
electrical knowledge. What is required is‘a combination of 


the electrical efficiency of the self-heated utensil with the — 


mechanical efficiency of the fixed. hot-plate. 


- Chinese Shop Students,—American Vice -Consul- 


General Stuart J. Fuller, of Hong Kong, writes home calling atten- 


tion to the published offer of an English electrical manufacturer t0, 


receive, on what apparently corresponds to the American college 
apprentice system, a few Chinese. Mr. Fuller says :— 
‘“ The value of this far-sighted measure to the particular concern, 


as wellas to English manufacturers in general, can not be over. 


estimated. American electrical manufacturers have for years 
reaped the advantages of this system in the decided preference that 
their former apprentices, located both in the United States and 
abroad, show for the type of apparatus in whose manufacture 

use they have been trained. I have never heard of such an offer 
from American sources addressed to Chinese, but see no reason why 
the plan should not be feasible, provided the small wage paid would 
not avoid student status with regard to the Chinese exclusion laws. 
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{THE- ELECTRIC LIGHTING OF 
BOWLING GREENS. 


By W. G. RHODES, D.Sc., Royal Technical Institute, Salford. 


Tne game of bowls has long been almost a national pastime. 
Was not Sir Francis Drake playing bowls at Plymouth when 
the Spanish Armada hove into sight ? Was he not playing 
so keenly that he declared he would finish the game and. 
then go and beat the Spaniards ? 

Not less keen are the bowlers of to-day, more especially in 
Scotland and the North of England. The game is patronised 
chiefly by artisans and the lower middle class—men who are 
engaged during the day and whose hours of recreation do not 
commence until six, or seven, or even later in the evening. 
It being essentially.a game requiring light, the number of 


weeks during the year available for play.‘in the evening is — 


yery limited, being practically confined to the months of June 
and July. As April,-May, August and September are often 
fine and warm, many attempts have been made to illuminate 
greens by artificial light, but not until recently has this been 
done satisfactorily. : 

It is highly desirable that the illumination should be such 
as not to cast shadows either of the bowls or the bowlers. 
The problem thus resolves itself into the uniform ground 


illumination of an open space. The intensity of the -illumina- 


tion is not of so much importance as its uniformity. 
The idea of lighting greens by electricity is not new. 
The early attempts were made by placing high candle-power 


arc lamps either round the green or slung across at a few, 


places. This, however, proved unsatisfactory, on account of 
the absence of uniformity of the illumination and _ the 
shadows of objects near the arc lamps. 

About two years ago the writer was asked by the members 
of a club near Manchester, with a bowling green attached, to 
superintend an electrical installation. The green is rectangular 
in shape, being about 50 yards long by 40 yards in width. 
Round the green is a. border and footpath. The accom- 
panying figure illustrates the method adopted. 


54 yards. 
° ° ° ° 
A < 50 yards. > j 
| = x x x x x 
<a x x x x x x 
| 
x x x x x 
> > 
x x x x x 
| 
a x - x x x x x | 
c.p. c.p. 
| x x x x x x <=>! 
2 yd. <2 yd. 
Footpath and border. 


Poles represented by circles o. Lamps represented by crosses x. 


PLAN OF BOWLING GREEN. 


In all there are 36 Osram lamps, 32 being 200-volt 50-0.p., 
while the four corner lamps are 200-volt 100-c.P. These are 
suspended at a height of about 11 ft. above the green. - 

Method of Suspension—The figure shows that the spans 
are across the width of the green, being about 44 yards long. 
Six poles are placed equidistant along each long side of the 
green, just outside the footpaths. The poles are of creosoted 
Wood, 16 ft. long, let into.the earth to a depth of 3 ft., the 
base resting on a flag to secure firm foundation ; they are 
further stayed by stranded steel’ wire to any convenient 
stable object, such as a tree or a wall. Near the top of 
each pole is bolted a stout wooden cross-bar, about 18 in. 
long, on the top of which, one on each side of the pole, are 
fixed two porcelain telegraph insulators, which carry the bare 
No. 8 s.w.c. solid copper conductors which span across the 
green to two similar insulators on the corresponding opposite 
pole. Fastened to corresponding: opposite poles and about a 
foot _helow the copper conductors is 7/14 stranded steel 
Wire, drawn as tight as possible. This carries the watertight 
porcelain lamp-holders, and thus takes all tension off the 
copper conductors, except that due - their own weight, 


From the switchboard, insulated cables are carried to two 


porcelain insulators--fixed on the back of the nearest pole, 
whence No. 8 copper conductors are carried the length of 
the green (one side) by means. of similarly fixed insulators 
on the back of the other five poles, To these conductors 
the. span conductors--are connected through a watertight 


, switch placed about 6 ft. up each pole, so that in the event 


of any span failing it can be cut out without affecting the 
remajning spans. The terminals of the lamp-holders are 
connected to the span conductors. by means of slack flexible 
wires. Above each lamp, and attached in the usual way, is 
a 12-in. enamelled shade of wide angle. 

The inclusive cost of such an installation is about £60, 
depending on the size of the greefi, 

The cost of energy. for the installation described is about 
9d. per hour (2°4 units at 83d. per. unit)... 

An extra greenage of 2d-per player for a.game of 11 up 
is charged to-eever cost of“energy, depreciation, and renewal 

In the winter the lamps, shades, and: holders. are taken 
down. to prevent local dripping of rain, which would act 
deleteriously on the turf. 

This is the third season. the. light las been used, and it 
has given every satisfaction. The installation was fixed by 
Messrs. Pearson & Co., 51; Moseley Street, Manchester. 
under the writer’s supervision. 


= 


THE “M.P.” WIRING SYSTEM. 
A NEw patent wiring system, the invention of Mr. Sarsfield W. 
Martyn, is being brought out by Messrs. S. W. Martyn & Co., of 
11, Pratt Street, N.W. It is intended to cheapen and simplify the 
work of installation of electric light and ‘power, by reducing the 


number of parts required, dispensing with conduit and casing, and 
eliminating soldered joints. In order to attain these objects the 


Fig. 1. 


inventor proposes to use twin «armoured flexible cable, with a 
simple fitting on. which can be mounted a switch, ceiling rose, 
junction hox or wall plug, and an equally simple device for 
mounting the main fuses, switches and distribution boards, It is 
claimed that the system can be employed by any mechanic of 
average intelligence, and that in operation it will prove both safe 
and reliable. 

Two types of .cable.are used with the.“ M.P.”-system—twin flat 
lead-covered cable, which has already been widely used for many 
years, and the advantages of neatness and flexibility ; and 
twin round cable armoured with galvanised-iron wires, the latter 
being wound on the cable in a close-spiral, not. with the usual long 
lay. The fitting for mounting switches, ceiling roses, &c., consists 
simply of an ordinary wooden block mounted on a.metal plate, with 
spring washers or clips for bonding the sheathing, and that for 
main switches and fuses takes the shapé.of a flat box with similar 
bonding arrangements inside. The accompanying illustrations 
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show the chief features of the system, which, it will be seen, covers 
a wide range of applications. Either type of cable can be used 
according to requirements, and the armoured type can be sunk in 


’ plaster. The standard size of cable for connecting the distribution . 
boards with the standard fittings is No. 3/22 s.w.c. 

_ \+,Fig. 1 shows the standard plate’ provided with holes for every 

_« Purpose, including 16 tapped holes for the screws which hold the 


Fie. 2. 


bonding clips; both types of cable are shown in position and 
bonded, with the conductors ready for connection to a fitting, 
and the wood block notched to suit the cables. The back plate 
provides 12 distinct paths for cables to enter—eight from the side 


and four from the back—and can accommodate as many as eight 


a 


circuits. The block is attached to the plate by the two screws 
shown. The method of bonding the armoured cable is obvious ; 
in the case of the lead-covered type solder is necessary, which is 
put in through the hole in the top of the clip. A template is pro- 


wy 


vided for accurately and easily marking the positions of the notches 


in the block where the cables enter. Fig. 2shows the plate as used . 


for cables entering from the back as well as the side; here the 
last-named cable may be taken to be the feeder, the lead-covered 
cable a switch-wire, and the other armoured cable a Jamp gircuit, 
‘the trristed ends heinz clamped in three-plate ceiling: rose as 
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a junction box. Fig. 3 shows an English flat-type 5-ampere switch ~ 


mounted on the block and back plate, and connected to twin flat 
lead-covered cable.. Provision is made in this switch for earthing 
all exposed metal parts to the back plate. 

Fig. 4 represents an improved pattern of wall socket and plug, 
the terminals of the former being protected, and a new type of cord. 
grip provided in the latter. We may mention that each switch, 
with its wooden block and back plate, is packed in a neat cardboard 
box, complete—not assembled, but ready for use, and the same 
applies to the wall plugs, roses, &e. Screws and bonding clips are 
not included, as the number of cables to be connected cannot be 
foreseen. 

Fig. 5 shows part of the backboard of a three-way- distribution 
fuseboard with both types of cables in position, and space for a 
third cable. The bonding is effected by means of the standard clips 


Fig. 5. 


and brass plates, held together by bolts and nuts. If other cables 
enter the box, the bonding is carried round with the waste wire 
from the armouring of the round cables, stapled to the board as 
shown. A box-shaped block may be screwed to the backboard, and 
the fuses mounted on it, or a fuseboard with hinged cover can be 


Further details are given in a pamphlet issued by the makers, 
who claim a reduction of 60 per cent. in labour costs, and the small 
variety of the parts to be stocked is also a notable feature of the 
system. It will be seen that the inventor has worked on original 
lines, and we trust that his ingenious system will help to reduce 
the cost of wiring installations—one of the most important 
desiderata in connection with the development of electric lighting 
nowadays. 


AN ELECTRICALLY-DRIVEN REVERSING 
ROLLING MILL. 


A f4-in. reversing steel rolling mill-at the Rheinischen Stahlwerke 
was recently converted from steam driving to electric driving, on the 
Ilgner system, without any interruption of work. The mill deals 
with some 1,500 tons daily in the form of blocks weighing 2°5 to 
3'3 tons, which are subjected to a ninefold elongation on the 
average. The electrical installation was supplied by the Siemens- 
Schuckert Co., and consists of an 8,500-H.P. 1,300-volt main double 
motor regulated by the Ward-Leonard method between 0 and 
40 R.P.M. (with a torque of 150 metre-tons), and by field regulation 
between 40 and 6U R.P.M. with correspondingly reduced torque. 
Tae two armature hubs of the double motor are rigidly bolted 
together, because owing to transport difficulties, a common shaft 
running right through could not be used. 

The whole machine is completely enclosed, and is artificially 
cooled by a supply of fresh air froma fan. A small iron shed is 
also erected over the machine, but this can be bodily removed by the 
crane when desired. 

In order to make the motor follow the field variations rapidly, 
the excitation is arranged so that a comparatively small proportion 
of the voltage falls on the field winding, the rest being absorbed 
in non-inductive resistance. By this means it is found possible to 
work up to 20 reversals per minute. 

By means of an emergency switch the excitation of the control 
dynamo can be switched off when desired, and this switch is also 
controlled by a maximum cut-out. During the intervals of rolling 

e driver releases a foot lever, by means of which the excitation of 
the main motor is removed, and the controller handle is locked. 

‘he whole arrangement is shown in fig. 1. The fly-wheel, mounted 
on the shaft-of the three exactly similar control machines, weighs 
38 tons, and has a diameter of 4°4 metres, which gives a peripheral 
speed of 101 to 83 metres per second at 440 to 360 revolutions per 
minute. The maximum stored energy is thus 200,000 H.P.-seconds. 
The control motor is built for 1,800 H.P. at 525 volts. The two 
control dynamos generate between them 1,300-volts, and are flexibly 
coupled to the fly-wheel. Regulation of the current to a constant 


pniform value is effected by ‘current relays, which control 4 
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switch i number of automatic switches cutting out resistances in the excitin 
circuit control motor. whole installation was set red FOREIGN AND COLONIAL TARIFFS ON 
arthing work without interruption of the.steam drive. The official trial . 
showed that the power used per ton of metal varies very- consider- : ELECTRICAL GOODS. 
4 plug, i ably according to the température, and is too indefinite to enable _ q ‘ 
switch, RUSSIA.—Invoices and consignment notes should state the gross 
rdboard ; Adjustable Resistance weights of packages and the net weights of contents, which 
e same : should be fully described. The country of origin should be 
lips are 4 ee — be various descriptions of goods are packed together, | 
mot be lating Resis*® : the net weight of each class should be stated separately. Marks 
P Berlei, ql should be simple, and shippers should personally inspect the 
ibution ! marks and numbers on packages, and be careful that they agree . : 
e fora | exactly with the invoices ‘and bills of lading, otherwise heavy 
rd clips Tt ues Gees -. Control fines are incurred. The invoices should be signed by the ae 
merchants. Steamship companies require two plain bills of 
: lading with each set. No alterations or corrections must 
appear on the documents. The following duties are payable :— 
Rouble = 2s. 1jd.; poud = 36 Ib. funt = “902 Ib. 
LD Roubles 
per poud. 
Belting for machinery, sewn per funt. 
] Asbestos yarn or manufactures, whether in combina- i 
Rev. Switch tion with other materials or not ... mrs aes 3°50 
Arm. Circuit Hh Moulded carbon wares for electro-technical purposes, 
+ such as are light carbons, plates, cylinders, Xe. : 
Weighing less than 10 funts each re wa 6 
10 funts or more each... 1 
Porcelain wares, white ... 7 
India-rubber and gutta-percha : 
Unmanufactured ; also india-rubber waste, unfit 
for use as a manufacture... ... ate 1°50 
Prepared or manufactured : 
In sheets, plates, sticks, pipes, or liquid, and 
india-rubber threads ... ‘20 per funt. 
Articles of soft india-rubber or gutta-percha 
(except boots or shoes), in combination with 
Mai ling Motor other materials ; gum lac 
- cables cpap Ditto, of hard india-rubber or gutta-percha 
te wire : (except boots or shoes and clothing), in com- 
oard as bination with other materials or not... 
rd, and Iron rails, plain, perforated and grooved gh 
can be . Iron wire having a diameter of— 
Less than } in., but not less than 3, in. ... rg 1°80 
nakers, ” as in., ” ” in. 2°30 
of the Fie. 1. in. ons ake 4°70 
riginal p N.B.—Wire coated with common metals in a pro- 
reduce x portion exceeding 25 per cent. of the total weight 
vortant exact predetermination of power to be made from the test results is subject to a surtax of 50 per cent. of the amount 
rhting hitherto published. Fig. 2 shows a typical power diagram obtained of duty payable at the above rates. 
whilst rolling a hard block weighing 3°3 tons and lengthening it Steam boilers... sa eee nee tetas 2°10 
1#'l fold in 21 reversals. Approximately 17 Kw.-hours were found _Iron or steel wire, whether coated with tin or zine or 
, not, covered with textile materials (other than 
silk) or with gutta-percha : 
5000 _ a Not containing wire less than 1 mm. thick ... 5°60 
tt im Containing wire less than 1 mm. thick... =... 
oon Iron or steel wire covered with silk, mixed or not : 
3 ame Not containing wire less than 1 mm. thick ... 8740 
ao Containing wire less than 1 mm. thick... 10°50 
SS OFA Wire of copper or copper alloys, with diameter : 
From 12°5 mm. to ‘5 mm., inclusive ... TBS 
on the > Less than ‘2 mm. ... 11°85 
1 deals Second N.B.—All wire coated with tin, zinc, or other 
2°5 to =i common metal pays a surtax of 50 per cent. of the 
on the Fig. 2. amount of ‘duty payable at above rates. : : 
emens- Wire of copper (even in the form of a bunch or cable) 3 
double covered with fibrous materials, gutta-percha, 
0 and necessary in rolling soft material to a nine-fold elorigation, and it caoutchouc, or other common materials, the 
ulation was found possible to deal with 59°2 to 72°5 tons of hard, or 65°5 to diameter of the separate wires being : 
torque, 795 tons of soft, material per hour, assuming a nine-fold elongation. ‘2mm.or more... roe es 16°20 
boited Less than 2 mm. ... 17°70 
| shaft Wire of copper covered with silk, whether such silk be 
4a mixed with other fibrous substances or not : 
ficially Ab ‘2 mm. or more in diameter 24°30 
shed is a Less than ‘2 mm. “te 26°55 
apidly, (To be continued.) 
li 
ible to 
ontrol = 
is also y Lift Fatality at Cape Town.—Our Cape correspondent 
rolling writes stating that a man named Carl Rutgers'was killed at Messrs. 
tion of f bb ee Li 4 Van der Byl’s store, Dock Road, on July 27th, by the falling of an . 
locked. % Full Load Normal Hourly Output electric elevator. At the inquest drawings of the scene of the 
ounted : y accident were put in by Mr. John Denham, Government Electrician, 
weighs Fig. 3. who reported that he had found everything satisfactory. The 
pheral foreman said that, hearing an unusual noise, he went to the lift _ 
ns per and found thatthe cage had fallen. The wire rope was off 
conds. — the tolling energy and the electrical energy absorbed by the the drum, and was broken. The deceased man was found under - 
1e two In ric. drive, the efficiency curve shown in fig. 3' has been obtained. the cage at the bottom of the lift well, and it is supposed that he 
exibly this the horizontal scale represents percentages of the normal _ had gone to the well for some purpose, and the cage had fallen on — 
nstant him, The magistrate found that the death ‘was accidental, and 
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y output. Curve a is for soft, and for: hard : 


that the lift was quite good for the purpose for which it was used, 
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NEW PATENTS APPLIED FOR, 1910. 
(NOT-YET PUBLISHED.) 


Compiled ressly for this journal by Messrs. W. P. THompson & Co. 
ectrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford, to whom all inquiries should be addressed. — 


9,119. ‘‘Improvements in and connected with secondary batteries or 
storage cells.” V. pe Karavoping. Augustl5th,. 

19,125. ‘‘Improvements relating to electric switches.” W. P. Scort. 
August 15th. : 

19,164. ‘Improvements in the ventilation of dynamo-electric 
Siemens Bros. Dynamo Works, Lrtp., and. E. O. Kierrer. A 
(Complete.): 
‘‘Improvements in. electrical switches.” N. Coins. August 

th. . 


hi ” 


ugust 15th. 


19,199. ‘Improvements in or applicable to eléctric bélls.” C. HERRDE. 
August 16th. 

19,236. ‘Improved galvanic apparatus.” R.Biasperc. August 16th. 

19,241. ‘‘ Improvements relating to. ignition in multicylinder internal com- 
bustion engines.” Firm R. Boscu. (Date applied for under Sec. 91 of the Act, 
December 18th, 1909, being date of application in Germany.) August 16th. 
(Complete.) 

19,242. ‘‘ Improvement relating to ignition in large internal combustion 
engines.” Firm R. Bosca. (Date applied for under Sec. 91 of the Act, 
April 6th, 1910, being date of application in Germany.) August 16th. 
(Complete.) 

19,282. ‘Electric signalling apparatus.” C, J. Herpeck and L. Howz. 
August 17th. (Complete.). - 

19,291. ‘* Improvements in fittings for overhead wires.” A. R. WALMSLEY. 
August 17th. 

19,830. ‘‘Improvements in igniting appliances for smokers’ uses and other 
rel H. Auupay (trading as Horton & Allday). August 17th. (Com- 

ete, 

19,859. Improvements relating to alternating current motors.” BriTisH 
Co., Ltp. (General Electric Co., United States.) August 

19,865. ‘* Electric valve or cerium manipulator.” J, Stanmore and F, 
SranmoreE. August 18th... 

19,411. ‘* Improvements in side walks with coloured translucent advertising 
plates which may be intermittently or continuously lighted by electric lamps.” 
L. Bertranp. August 18th. (Complete.) 

19,449. ‘Improved metliod of separation by magnetic’ influence ‘of zinc, 
copper, and other sulphide ores.” W.M. Martin. August 19th. 

19,466. ‘Improvements in electric heating and/or cooking stoves.” O. C. 
Hawkes. August 19th. (Complete.) 

19,525. ‘‘ Improvements ‘in contact breakers for use in connection with the 
ignition systems of internal combustion engi were SS and F. H. 
ALsTon. August 20th. 

19,532. ‘* New or improved electrical lamp for motor-cars, cycles, and any 
other vehicles.” J. W. Esser and C. Hopexkinson. August 20th. — 

19,589. ‘*Improvements in commutators for dynamo-electric machines.” 
Siemens Bros, Dynamo Works, Lrp. (Siemens Schuckertwerke G.m.h.H., 
Germany.) August 20th. (Complete.) : 

19,557. “Improvements in electro-magnetic alternating-current apparatus 
for obtaining, measuring, regulating motive or adjusting movements.” F. 
Krizix, (Date applied for under Rule 13, May 27th, 1910, an invention com- 
prised in application No. 651, dated January 10th, 1910.) August. 20th. 
(Complete.) 

19,563. in with 
Heraeus and H. Heraeus. August 20th. (Complete.) 


y vapour lamps.” W. 


PUBLISHED SPECIFICATIONS. 


Copies of any of the Specifications in the following list one be obtained 
of Messrs. W. P. THompson & Co., , High born, W.C., and at 
Liverpool and Bradford ; price, post free, 9d. (in stamps). 


Exeorrio Piues. H. J. Fisher. 12,452. May 26th. 


or Post ror WIRELESS TELEGRAPHY OR OTHER PURPOSES. 8. Kisenstein, - 


17,215. July 

Exectraic IncaNnpEScENT Lamp AND THE LIKE. Wardle Engineering 
Co. and W. Wardle. 17,230. . July 24th. song ° i 

Execrric Swrroues,- H. R. Schultz. 17,274. July 24th. 

APPLIANCE FOR PREVENTING FRAUD IN CONNECTION’ WITH HLECTRICITY METERS, 
G. Berardi. 17,488, July 

ELECTROMAGNETIC SEPARATOR WiTtH RoraTinc Macnet Drum. F. Steinert and 
H. Stein. 17,490. July 27th. (Date applied for under International Con- 
vention, July 27th, +) 

Inpvucrion Motors. J. H. Holmes. 17,520, July,28th, 

Execrrican Mgans For Maaniryineg SmatL MecuanicaL Errects. E. 

REVERSIBLE VARIABLE-SPEED Dynamos. H. Leitner. 17,487. July 8ist. 

Srconpary Batrerizs. F, R, Lewis, 18,098. August 5th. 

Execrricat Swircues. J, H. Tucker. 18,471. August llth. 

CounTinG-TRaINS FOR ELECTRICITY OR OTHER METERS, W. Hamilton and 

Motor Controtiers. G. A. Kohler. 21,249, September 


MetHop oF Unicisine THE GASES RESULTING FROM REDUCTION OPERATIONS 
CARRIED. OUT. IN ELEctaIc 4ND FURNACES FOR CARRYING. 
OUT THE. SAME, A, Helfenstein. 24,498... October 25th. 

APPARATUS FOR SOLDERING THE FiL4MENnTS OF INCANDESCENCE Lamps. a. 
Redfern, (Compagnie Générale d’Electricité.) 25,888. November 8rd. 

Execrric Gas-Licuters. F.F. Dier andC. W.Whitcher, 25,574... November 5th. 


ELEZCTROLYTE FoR UsE Barrertes. New Ignition Syndicate and 
Sandy. 26,649, 15th. (Application for Patent of Addition 10 
No, 10,520 1908.) 
AcotmutaTor Prires. R, de Lami 
Laminiere. 


Jere and Soc. Anon, des Accumulateurs de 


ional 


1910. 


TREATMENT OF METALS OF THE Curomium Group. British Thomson-Houston 
Co,, Ltd. (General Electric Co.) 3,981. February 17th. 


Macyine ror Vetocipepe Lamps 
THEREFOR. C. Schlick. 5,043. February 28th, 


ELECTROMAGNETICALLY AcTUATED Switcues. Adams Manufacturing 
Co. (Cutler-Hammer Manufacturing Co.) 5,801.. March 9th. 

Execrric Frequency ConvEeRTERS. Siemens Bros, Dynamo Works, (Si 
Schuckertwerke Ges.) 17,292, March 23rd. 


Lamps HAVING FILAMENT CARRIERS ARRANGED Exasticatzy, 
O. Krause. 849. a 6th. (Date applied for under Intern,tiougi 
Convention, July 5th, 1909. Originally included in No, 22,458 of 1909.) 


Execrric Swircnes, A. H. Midgley and C, A. Vandervell. 5,571. March Sth, 


ELeorricaL SigNaLLine Apparatus, Siemens Bros; & Co. (Siemens & Halske 
Akt.-Ges.) 7,164. March 22nd, 


STaRTING OF PoLypHaASE ELECTRIC AsyNcHRONOUS Morors. Siemens Bros, 
Dynamo Works. (Siemens Schuckertwerke Ges.) 17,822. March 8lst. 


REVERSIBLE VARIABLE-SPEED Dynamos. H. Leitner. 8,219. April 5th. (Date . 
applied for under Rule 18, July 3ist, 1909.) 


PotypHase Execrric ComPENSATED Series Motors. (Siemens Bros. Dynamo 
Works. (Siemens Schuckertwerke Ges.) 9,016. April 14th. 


Spark Prves. R. Smith. 9,618. April 20th. 
Exectric Switcues. A. P, Lundberg, G. C. Lundberg and P. A. Lundberg, 
10,423, April 29th, 


Exhibitions.—At the Naval, Mercantile Marine and 
General Engineering Exhibition which is being held at Olympia 
from September Ist to September 26th, Messrs, CLARKE, CHAPMAN 
AND Co., LtTD., are showing a number of photographs of their 
various productions, including all classes of ships’ deck machi- 
nery, windlasses, winches, capstans, c., driven both by steam and 
electricity ; electric machinery of all descriptions, including hauling 
gears, searchlight projectors, &c., water-tube boilers (Woodeson’s 
patents), direct-acting steam feed pumps, and various models, in- 
cluding one of the Clarke-Chapman water-tube boiler (Woodeson’s 
patents), 

Among firms who attach great importance to showing at Exhi- 
bitions in these altering times is the COMBINATION METALLIC 
PACKING Co., Lrp., of Gateshead. They have been in evidence at 
most home and foreign exhibitions of importance during recent 
years, and have secured the highest International awards, and have 
also met with success in competition in the foreign markets, while 
keeping a secure position at home. The firm have arranged for 
representative exhibits of their manufactures to be shown at 
the Olympia Exhibition, and also at the Exhibition which is to be 
held at Manchester from October 14th to November 5th: 

THE WORTHINGTON Pump Co., Lrp., are exhibiting at 
Olympia the following plant :—1,600 sq. ft. Worthington surface 
condenser, with electrically -.driven Worthington centrifugal 
circulating and hot-well pumps. and Worthington rotary air 
pump. The motor for this set is supplied by the Lancashire 
Dynamo and Motor Co., Ltd.; a 4-in. three-stage Worthington 
centrifugal boiler-feed pump, driven by 50-H.P. steam turbine. 
This feed pump is arranged to supply the feed water to the 
locomotive multitubular boiler supplied by Messrs. Robey and 
Co., Ltd.; one 1}-in. two-stage Worthington centrifugal house- 
tank pump, motor driven; one l-in. single-stage Worthington 
centrifugal house-tank pump, motor driven; 4%-in. x 4-in. 
Worthington vertical electrically-driven air compressor, the 
motors used in connection with these three exhibits being supplied 
by Messrs. Veritys, Ltd. The foregoing exhibits will be worked at 
fixed periods daily during the run of the Exhibition. A 15 x 10 x 
18 Worthington vertical Simplex Admiralty pattern feed pump will 
be on view; also a 3-in. Worthington marine centrifugal pump 
direct-connected to a steam engine manufactured by Messrs. Alley 
and McLellan, and a number of other Worthington standard low- 
lift centrifugal pumps, 


Copper.—Discussing the general outlook and the figures 
of the American Copper Producers’ Association for July, the writer 
of an article in the Financial Times of August 19th does not appear 
to find much reason to anticipate further hardening of the price at 
present. He points out that stocks were increased during July by 
1,000 tons, and at present stand at 76,179 tons as compared with 
54,730 tons at the correspanding date ‘last year, and 43,957 tons at 
the end of January, 1910, Whatever limitation in output has 
taken place is ascribed to the clog on operations provided by the hot 
weather. Exports for the seven months only total 161,508 tons, 
against 179,645 tons for the corresponding period last year ; this is 
explained by the presence of such a large stock in Europe. The 
writer points out also that a considerable reduction in demand is 
generally looked for in the second six’ months. With reference to 
the “ merger” it is pointed out that news is still to seek. 
report that it is to consist of the Utah Copper Co., the Nevada 
Consolidated, Calumet and Hecla, and the Phelps-Dodge interests, 
together with the Anaconda mine, with possibilities of the Rio 
Tinto and the support of the Rothschilds, still lacks confirmation. 
Obviously, a combination of this kind must be effected quietly, m 
order to alarm the market as little as possible until the greatest 
possible number of interests have been absorbed. Various indica- 
tions, according to the article, exist of continued increase in produc- 
tion from Australia and Central Africa, and increase in prices would, 
of course, at once be followed ‘by activity on the part of many 
concerns at present lacking the stimulus, : 
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